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1.0   SITE BACKGROUND

1.1   SITE LOCATION

THE SCHUYLKILL METALS CORPORATION (SMC) SITE IS LOCATED AT 402 SOUTH WOODROW WILSON STREET IN
THE SOUTHWESTERN PORTION OF PLANT CITY, FLORIDA (FIGURE 1).  THE POPULATION ESTIMATE FOR PLANT
CITY IS 20,000 AND COVERS AN AREA OF 1,423 SQ. MILES.  PLANT CITY IS LOCATED APPROXIMATELY 25
MILES EAST OF TAMPA, FLORIDA.  RESIDENTS OF PLANT CITY AND THE VICINITY PRIMARILY WORK IN
AGRICULTURE, PHOSPHATE MINING OR COMMUTE TO TAMPA OR LAKELAND FOR EMPLOYMENT.  LAND USE IN THE
PLANT CITY AREA IS PRIMARILY AGRICULTURAL.  ROW CROPS SUCH AS STRAWBERRIES AND CITRUS ARE THE
PRIMARY CROPS CULTIVATED IN THE AREA.

1.2   SITE DESCRIPTION

SMC IN PLANT CITY COVERS AN AREA OF APPROXIMATELY 17.4 ACRES AND HAS AN IRREGULAR SHAPE. 
ADJACENT PROPERTIES INCLUDE UNDEVELOPED LANDS AND A RAILROAD LINE TO THE NORTH, A HOUSING
DEVELOPMENT AND AGRICULTURAL PASTURELAND TO THE SOUTH, AN OIL DISTRIBUTION TERMINAL AND HOUSING
TO THE EAST, AND AGRICULTURAL LAND WITH SCATTERED HOUSING TO THE WEST.

A GENERAL SITE MAP OF THE SMC FACILITY IS SHOWN ON FIGURE 2.  THE FACILITY CAN BE DIVIDED INTO
SEVERAL AREAS BASED ON FORMER SMC OPERATIONS.  THESE AREAS ARE THE PROCESSING AREA (OFFICE,
TRUCK SCALES, MAINTENANCE BUILDING, LIQUID STORAGE AREA, THE RAILROAD SPUR AREA AND THE TRUCK
PARKING AREA), THE WASTEWATER HOLDING POND, THE PERIMETER DITCH AND THE MARSH AREAS.  THE
PROCESSING AREA (FIGURE 2) CONSISTS OF APPROXIMATELY 2.3 ACRES AND THE FORMER WASTEWATER HOLDING
POND COVERS APPROXIMATELY 2.2 ACRES.

A 5-ACRE EAST MARSH BORDERS THE EASTERN SIDE OF THE SITE AND MEASURES APPROXIMATELY 800 FEET BY
500 FEET.  A "T"-SHAPED CANAL EXISTS WITHIN THE MARSH AND PERIODICALLY DISCHARGES TO A CULVERT. 
THE WETLAND IS CLASSIFIED AS PERMANENTLY FLOODED DEPRESSIONAL PALUSTRINE EMERGENT; HOWEVER,
VARIOUS SPECIES OF SHRUBS ARE PRESENT ALSO.  THE FACULTATIVE PLANTS VEGETATE THE HIGHER AREAS OF
ELEVATION WITHIN THE MARSH.  THE DOMINANT EMERGENT IS SMARTWEED WHICH IS HIGH IN VALUE AS A
WATERFOWL SOURCE.

A CONTOUR MAP SHOWING THE SITE TOPOGRAPHY IS SHOWN ON FIGURE 3.  THERE IS A GENTLE SLOPE FROM
THE WEST AND THE SOUTHWEST TOWARD THE SMC PROPERTY.  TO THE NORTH, THE RAILROAD EMBANKMENT
CONTROLS THE ELEVATIONS ON THAT SIDE OF THE SITE.

1.3  SITE GEOLOGY AND HYDROGEOLOGY

1.3.1  INTRODUCTION

THE SMC SITE IS UNDERLAIN BY THREE AQUIFER SYSTEMS.  IN DESCENDING ORDER THESE AQUIFERS ARE THE
SURFICIAL, INTERMEDIATE (HAWTHORN), AND FLORIDAN AQUIFERS (FIGURE 4).

1.3.2  SURFICIAL AQUIFER SYSTEM

THE SURFICIAL AQUIFER SYSTEM OF THE SMC SITE CONSISTS OF WELL SORTED AND SILTY SAND, HAVING HIGH
CONCENTRATIONS OF ORGANIC MATERIAL.  LOCALLY, THIS UNIT RANGES FROM EIGHT TO TWENTY FEET IN
THICKNESS.  FIGURES 5 AND 6 ARE NORTHEASTERLY TRENDING CROSS-SECTIONS, SHOWING A THINNING OF THE 
UNIT IN THE CENTRAL PORTION OF THE SITE.  GROUNDWATER IN THE SURFICIAL AQUIFER OCCURS UNDER
UNCONFINED CONDITIONS.



1.3.3  SURFICIAL AQUIFER HYDRAULIC PROPERTIES

AQUIFER TESTING INDICATES A MODERATE TRANSMISSIVITY OF 132 SQUARE FEET PER DAY (FT(2)/DAY) AND A
HYDRAULIC CONDUCTIVITY OF 10.15 FT/DAY.  THE ESTIMATED GROUNDWATER FLOW VELOCITY CALCULATED FROM
AQUIFER CHARACTERISTICS AND THE OBSERVED WATER-TABLE GRADIENT IS 0.3 FT/DAY. FIGURE 7 SHOWS THE
CONFIGURATION OF THE WATER-TABLE AQUIFER AND DIRECTION OF GROUNDWATER FLOW.

1.3.4  INTERMEDIATE AQUIFER SYSTEM

THE UPPER UNIT OF THE INTERMEDIATE AQUIFER IS DOMINANTLY A SANDY AND PHOSPHATIC CLAY, RANGING
FROM 36 TO 55 FEET IN THICKNESS (FIGURES 5 AND 6).  THIS UPPER CONFINING CLAY IS INTERRUPTED BY
LIMESTONE BEDS MEASURING ONE TO FIVE FEET IN THICKNESS.  IMMEDIATELY BELOW THE CLAY, A LATERALLY
PERSISTENT, MODERATELY-TO-HIGHLY PERMEABLE LIMESTONE UNIT RANGING FROM 10 TO 25 FEET IN
THICKNESS FORMS THE ACTUAL AQUIFER.  BELOW THIS LIMESTONE, A 30 FOOT THICK CALCAREOUS CLAY,
INTERSTRATIFIED WITH A STIFF CLAY OVERLIES THE TAMPA LIMESTONE.  THE TAMPA UNIT IS THE UPPER
MEMBER OF THE FLORIDAN AQUIFER AND IS THE LOWER CONFINING UNIT OF THE INTERMEDIATE AQUIFER. 
THIS SEQUENCE OF CLAYS AND LIMESTONES BELOW THE SURFICIAL AQUIFER BELONGS TO THE HAWTHORN
FORMATION.

1.3.5  INTERMEDIATE AQUIFER HYDRAULIC PROPERTIES

VERTICAL PERMEABILITY MEASUREMENTS MADE ON SAMPLES FROM THE UPPER CONFINING CLAY GAVE VALUES OF
10(-5) FT/DAY, INDICATING VERY LOW PERMEABILITY.  THIS IS IN CONTRAST TO THE TRANSMISSIVITY OF
160 FT(2)/DAY AND HYDRAULIC CONDUCTIVITY OF 16 FT/DAY CALCULATED FROM AN AQUIFER TEST CONDUCTED
IN A WELL COMPLETED IN THE LIMESTONE OF THE HAWTHORN FORMATION.  THE ESTIMATED GROUNDWATER FLOW
VELOCITY OF THE INTERMEDIATE AQUIFER IS 2.5 FT/DAY.

THE PERMEABILITY OF THE 30 FOOT SECTION OF CLAY COMPRISING THE LOWER CONFINING UNIT WAS FOUND TO
BE APPROXIMATELY 10(-5)FT/DAY.

1.3.6  FLORIDAN AQUIFER

BELOW THE INTERMEDIATE AQUIFER, THE LIMESTONES OF THE FLORIDAN AQUIFER MEASURES OVER 1,000 FEET
IN THICKNESS.  THE TOP OF THE UNIT EXISTS AT AN ELEVATION OF APPROXIMATELY 5 FEET ABOVE SEA
LEVEL (110 FEET BELOW LAND SURFACE).  THE FLORIDAN AQUIFER IS THE PRIMARY SOURCE OF POTABLE
WATER IN THE PLANT CITY AREA.

1.4  SITE HISTORY

PRIOR TO 1972 THE SITE WAS RELATIVELY UNDEVELOPED.  FROM 1972 UNTIL JUNE 1986, SMC OPERATED A
BATTERY RECYCLING FACILITY AT THE SITE.  LEAD FROM AUTOMOBILE BATTERIES WAS RECLAIMED AND SENT
TO BATON ROUGE, LOUISIANA FOR SMELTER PROCESSING.  UNTIL THE LATE 1970'S WASTE GENERATED FROM
THE LEAD RECOVERY PROCESS INCLUDED RUBBER AND PLASTIC BATTERY CASINGS IN THE FORM OF CHIPS AND
SULFURIC ACID SOLUTION (ELECTROLYTE); HOWEVER, BY THE LATE 1970'S MOST BATTERY CASINGS NO LONGER
CONTAINED RUBBER.  BATTERY CASING CHIPS WERE INITIALLY USED AS FILL IN THE PROCESS AREA AND
LATER MARKETED FOR PLASTIC RECLAMATION.  THE ELECTROLYTIC SOLUTION IN THE BATTERIES WAS ALSO
MARKETED DURING THE LATER YEARS OF OPERATION.

PRIOR TO 1981, ACIDIC WASHDOWN WASTEWATERS WERE STORED IN AN APPROXIMATELY 2.2 ACRE, UNLINED
WASTEWATER HOLDING POND.  INITIALLY, LIME WAS UTILIZED FOR PH ADJUSTMENT OF THE WATERS STORED IN
THE HOLDING POND AND LATER AMMONIA WAS USED.  IN 1981, THE WASTEWATER TREATMENT SYSTEM WAS
UPGRADED AND NO ACIDIC RINSE WATERS WERE DISCHARGED INTO THE POND.  AFTER THIS DATE, ALL
WASTEWATERS WERE TREATED WITH SODIUM HYDROXIDE FOR PH ADJUSTMENT AND DISCHARGED UNDER PERMIT TO
PLANT CITY'S WASTEWATER TREATMENT PLANT.



SITE INVESTIGATIONS BEGAN IN 1978 WHEN LAW ENGINEERING AND TESTING COMPANY (LETC), REPRESENTING
SMC, ATTEMPTED TO DEFINE WASTEWATER CONTAMINATION PROBLEMS AT THE SITE AND DEVELOP POSSIBLE
ALTERNATIVE WASTEWATER TREATMENT AND DISPOSAL METHODOLOGIES.  RECOMMENDATIONS FOR IMPROVEMENT TO
THE THEN EXISTING SYSTEM OF STORMWATER AND SURFACE WATER RUN-OFF CONTROLS WERE MADE AND
SUBSEQUENTLY IMPLEMENTED.  A TEST BORING AND MONITORING WELL INSTALLATION PROGRAM, ALSO
PERFORMED BY LETC, PROVIDED STRATIGRAPHIC AND HYDROGEOLOGIC INFORMATION AS WELL AS PRELIMINARY
DATA CONCERNING ON-SITE GROUNDWATER QUALITY.

IN 1981, ECOLOGY AND ENVIRONMENT, INC. AS A CONTRACTOR TO US EPA, REGION IV, CONDUCTED AN
INVESTIGATION OF SMC.  THE INTENT OF THE STUDY WAS TO DETERMINE WHETHER HAZARDOUS MATERIALS AT
THE SITE WERE CAUSING GROUNDWATER CONTAMINATION AND, IF SO, THE EXTENT AND DEGREE OF THIS
CONTAMINATION.  THE RESULTS OF THIS STUDY INDICATED THAT GROUNDWATER FROM THE SURFICIAL AQUIFER
CONTAINED ELEVATED LEVELS OF CADMIUM, CHROMIUM, AND LEAD AROUND THE WASTEWATER HOLDING POND AND
ELEVATED LEVELS OF LEAD NEAR THE PROCESSING AREA (E & E, INC., 1981).  IN ADDITION, ON-SITE
SURFICIAL AQUIFER MONITORING WELLS SHOWED ELEVATED LEVELS OF AMMONIA.  NO INDICATION OF
CONTAMINATION WAS FOUND IN THE PRIVATE WELLS IN THE VICINITY OF THE SMC FACILITY; HOWEVER, THE
OFF-SITE DOWNGRADIENT SURFICIAL AQUIFER WAS NOT SAMPLED.  ANALYSES OF SOIL, SURFACE WATER AND
SEDIMENT SAMPLES SHOWED ELEVATED CONCENTRATIONS OF LEAD AND CADMIUM.

IN 1984, SMC RETAINED BROWN & KIRKNER, INC. AND GULF COAST ENGINEERING, INC. TO PREPARE A
GROUNDWATER MONITORING PLAN IN COMPLIANCE WITH THE REQUIREMENTS OF FLORIDA ADMINISTRATIVE CODE
CHAPTER 17-4.  SAMPLING OF WELLS INSTALLED IN ACCORDANCE WITH THIS PLAN INDICATED CONTAMINANT
CONCENTRATIONS WHICH EXCEEDED FLORIDA'S PRIMARY DRINKING WATER LIMITS FOR LEAD AND CHROMIUM AND
SECONDARY LIMITS FOR SULFATE IN THE SURFICIAL AQUIFER EAST OF THE PROCESSING AREA.

AS A RESULT OF THE 1981 EPA STUDY AND SUBSEQUENT LISTING OF THE SITE ON THE NATIONAL PRIORITIES
LIST (NPL), WOODWARD-CLYDE CONSULTANTS PERFORMED A REMEDIAL INVESTIGATION (RI) AT THE FACILITY
DURING 1987.  THIS INVESTIGATION WAS COMPLETED IN DECEMBER, 1987.  THE INVESTIGATION WAS
PERFORMED AT THE SITE TO CHARACTERIZE THE NATURE AND EXTENT OF CONTAMINATION.  VARIOUS SITE
MEDIA WERE SAMPLED INCLUDING SOILS, SURFACE WATER, SEDIMENTS, AND GROUNDWATER.  SOIL SAMPLING
CONCENTRATED AROUND THE PROCESSING AREA WHICH WAS CONSIDERED TO BE THE PROBABLE SOURCE OF
CONTAMINATION.

IN APRIL 1988, WOODWARD CLYDE'S RI ADDENDUM REPORT ADDRESSED SPECIFIC AREAS OF CONCERN THAT WERE
NOT INCLUDED IN THE INITIAL STUDY.  AN ASSESSMENT OF THE PUBLIC HEALTH WAS ALSO PERFORMED AS
PART OF THIS STUDY.  CHEMICAL, HYDROLOGIC, AND GEOLOGIC DATA COLLECTED DURING THE RI CONFIRMED
THAT ELEVATED LEVELS OF LEAD AND CHROMIUM EXIST IN THE SURFICIAL AQUIFER UNDERLYING THE
PROCESSING AREA, IN THE SOIL UNDERLYING THE PROCESSING AREA, AND THE SURFACE WATER OF THE
WASTEWATER HOLDING POND AND PERIMETER DITCH (WWC, 1988).

IN JULY 1988, A DRAFT FEASIBILITY STUDY (FS) WAS COMPLETED WHICH INCLUDED PROPOSED CLEANUP
LEVELS FOR SOIL AND GROUNDWATER AND EVALUATED THE AVAILABLE REMEDIAL ALTERNATIVES FOR THIS SITE
(WWC, 1988).

THE FS REPORT WAS REVISED TO ADDRESS FDER/EPA REVIEW COMMENTS.  A TREATABILITY STUDY WORK PLAN
WAS SUBMITTED IN JANUARY 1989, TO EVALUATE CHEMICAL FIXATION AS THE PROPOSED SOIL REMEDY.

IN JULY 1989, WOODWARD-CLYDE COMPLETED THE FS ADDENDUM 1, SAMPLING REPORT FOR MARSH, PERIMETER
DITCH, AND SURFACE IMPOUNDMENT TO DETERMINE APPROPRIATE CLEANUP LEVELS FOR THE SOIL, PERIMETER
DITCH SEDIMENT, AND MARSH SEDIMENT.  THE ADDENDUM ALLOWED EPA TO ADDRESS POTENTIAL REMEDIAL
ACTIONS TO MITIGATE THE ENVIRONMENTAL THREAT TO THE MARSHES POSED BY THE RELEASE OF CONTAMINANTS
FROM THE SMC SITE.

IN MAY 1989, THE ENVIRONMENTAL SERVICES DIVISION (ESD) OF EPA CONDUCTED TWO STUDIES ON THE EAST



MARSH AT THE SITE: A WETLAND CLASSIFICATION ASSESSMENT AND A SAMPLING INVESTIGATION.  THE
WETLAND WAS CLASSIFIED, DELINEATED, AND ANALYZED FOR ITS FUNCTIONAL VALUE.  SAMPLES OF THE
SURFACE WATER AND SEDIMENT WERE COLLECTED AND ANALYZED.  THE ESD SAMPLING REPORT AND THE WETLAND
CLASSIFICATION REPORT WERE COMPLETED IN AUGUST 1989.

THESE REPORTS IDENTIFIED THE NEED TO PERFORM BIOLOGICAL TESTING ON MARSH SAMPLES.  IN SEPTEMBER
AND OCTOBER OF 1989, ESD COLLECTED SURFACE WATER AND SEDIMENT SAMPLES TO DETERMINE THE TOXICITY
OF THE METAL CONTAMINANTS TO TERRESTRIAL AND AQUATIC ORGANISMS, INDIGENOUS PLANT AND ANIMAL
BIOACCUMULATION, AS WELL AS THE FATE OF THESE METALS IN THE WETLAND SYSTEM.  THE WETLAND IMPACT
STUDY, FINALIZED IN APRIL OF 1990, PRESENTED THE CHEMICAL AND BIOLOGICAL DATA AND THE AFFECT OF
POTENTIAL REMEDIAL ACTIVITIES ON THE MARSH.

A DRAFT FINAL ADDENDUM TO THE FEASIBILITY STUDY REPORT, CONCLUDED IN JULY OF 1990, EVALUATED THE
TECHNOLOGIES FOR REMEDIATION AND THE REMEDIAL ALTERNATIVES APPROPRIATE FOR THE WETLANDS.  IT
COMPARED THE FEASIBILITY OF FOUR ALTERNATIVES IN RELATION TO THE NINE EVALUATION CRITERIA.

1.5  ENFORCEMENT ACTIVITIES

A TEMPORARY OPERATING PERMIT (TOP) WAS ISSUED BY FDER TO SMC IN JULY 1980.  AS A RESULT OF A
SPECIAL CONDITION IN THE TOP, ACTION CONDUCTED BY SMC INCLUDED THE REMOVAL OF APPROXIMATELY 250
TONS OF SEDIMENT FROM THE DISPOSAL LAGOON, 3,000 TONS OF BATTERY CASINGS AND 500 TONS OF SOIL
BENEATH THE BATTERY CASINGS.

IN OCTOBER 1983, SMC RECEIVED AN INDUSTRIAL OPERATING PERMIT FROM FDER (PERMIT #10 29-51092). 
THE SPECIFIC CONDITIONS OF THE PERMIT REQUIRED SMC TO EVALUATE THE GROUNDWATER QUALITY IN BOTH
THE SHALLOW AQUIFER AND THE UNDERLYING FLORIDAN AQUIFER SYSTEM BY INSTALLING A NETWORK OF
MONITORING WELLS AT THE SITE.  THE COMPANY'S CONCLUSION WAS NOT TO TAKE IMMEDIATE REMEDIAL
ACTION INVOLVING THE DISPOSAL POND.

A COMPREHENSIVE GROUNDWATER INTERIM STATUS INSPECTION WAS CONDUCTED BY THE EPA ENVIRONMENTAL
SERVICES DIVISION (ESD) AND THE FDER SOUTHWEST DISTRICT OFFICE IN JANUARY 1985, TO DETERMINE THE
RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) COMPLIANCE STATUS OF SCHUYLKILL METALS
CORPORATION.  SMC USED THE SURFACE IMPOUNDMENT FOR TREATMENT AND DISPOSAL OF THEIR WASTE FOR A
NUMBER OF YEARS.  UNDER A STATE ORDER, SMC AGREED TO COMPLY WITH THE RCRA REQUIREMENTS FOR
SURFACE IMPOUNDMENTS THROUGH THE CERCLA ACTION.  AS A RESULT OF VIOLATIONS FOUND DURING A
SUBSEQUENT RCRA INSPECTION CONDUCTED AT THE FACILITY, THE FDER SOUTHWEST DISTRICT OFFICE'S
ENFORCEMENT SECTION ISSUED A NOTICE OF VIOLATION (NOV) TO SMC IN SEPTEMBER 1985.

IN JULY 1986, THE FDER AND SMC ENTERED INTO A CONSENT ORDER WHICH REQUIRED SMC TO PERFORM A
REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) AS REQUIRED BY CERCLA.

IN OCTOBER 1988, A RCRA CLOSURE PERMIT WAS ISSUED UNDER THE PROVISIONS OF SECTION 403.722,
FLORIDA STATUTES, AND FLORIDA ADMINISTRATIVE CODE RULES 17-3,17-4, 17-21, 17-22, AND 17-30. 
THIS DIRECTED SCHUYLKILL METALS TO CLOSE THE UNLINED HAZARDOUS WASTE POND AND SPECIFIED THE
CLOSURE PROCEDURES.  THE RCRA CLOSURE/POST-CLOSURE PLAN FOR THE DISPOSAL POND WILL BE ADDRESSED
BY THE CERCLA DESIGN FOR REMEDIAL ACTION.

#CRH
2.0  COMMUNITY RELATIONS HISTORY

THE RI/FS AND PROPOSED PLAN FOR THE SMC SITE WERE RELEASED TO THE PUBLIC IN AUGUST 1989 AND
AUGUST 1990.  THESE TWO DOCUMENTS WERE MADE AVAILABLE TO THE PUBLIC IN BOTH THE ADMINISTRATIVE
RECORD AND AN INFORMATION REPOSITORY MAINTAINED AT THE PLANT CITY PUBLIC LIBRARY AND THE EPA
DOCKET ROOM IN REGION IV, ATLANTA.  THE NOTICE OF AVAILABILITY OF THESE TWO DOCUMENTS WAS FIRST



PUBLISHED IN THE COURIER, AND THE TAMPA TRIBUNE ON AUGUST 27, 1989.  A PUBLIC COMMENT PERIOD WAS
HELD FROM AUGUST 31, 1989 THROUGH SEPTEMBER 22, 1989.  NO COMMENTS WERE RECEIVED DURING THIS
PUBLIC COMMENT PERIOD.  IN ADDITION, A PUBLIC MEETING WAS TO BE HELD ON AUGUST 16, 1989. 
HOWEVER, THIS MEETING WAS POSTPONED.

A FS ADDENDUM WAS PLACED IN THE REPOSITORY AND A SECOND PUBLIC COMMENT PERIOD WAS HELD FROM
AUGUST 17, 1990 THROUGH SEPTEMBER 14, 1990.  A NOTICE OF AVAILABILITY WAS PUBLISHED IN THE TAMPA
TRIBUNE AT THE START OF THE COMMENT PERIOD AND IN THE COURIER A WEEK PRIOR TO THE PUBLIC MEETING
HELD ON AUGUST 30, 1990.  AT THIS MEETING, REPRESENTATIVES FROM EPA ANSWERED QUESTIONS ABOUT THE
PROBLEMS BEING ADDRESSED AT THE SITE, THE REMEDIAL ALTERNATIVES CONSIDERED, AND THE ALTERNATIVE
TENTATIVELY SELECTED BY EPA.  A RESPONSE TO THE COMMENTS RECEIVED DURING THIS PERIOD IS INCLUDED
IN THE RESPONSIVENESS SUMMARY, WHICH IS PART OF THIS RECORD OF DECISION.  THIS DECISION DOCUMENT
PRESENTS THE SELECTED REMEDIAL ACTION FOR THE SMC SITE IN PLANT CITY, FLORIDA, CHOSEN IN
ACCORDANCE WITH CERCLA, AS AMENDED BY SARA AND, TO THE EXTENT PRACTICABLE, THE NATIONAL
CONTINGENCY PLAN.  THE DECISION FOR THIS SITE IS BASED ON THE ADMINISTRATIVE RECORD.

#SRRA
3.0  SCOPE AND ROLE OF RESPONSE ACTION

THIS CLEANUP REMEDY WILL ADDRESS ALL CONTAMINANTS AT THIS SITE AND IS CONSIDERED A FINAL REMEDY. 
THIS ACTION WILL ADDRESS THE PRINCIPAL THREATS OF THE SMC SITE: CONTAMINATED SOILS IN THE
PROCESSING AREA, SURFACE WATERS IN THE HOLDING POND, SURFACE WATER AND SEDIMENT IN THE PERIMETER
DITCH, SEDIMENT IN THE EAST MARSH, AND GROUNDWATER CONTAMINATION IN THE SURFICIAL AQUIFER.  THIS
ACTION WILL ALSO ADDRESS THE ENVIRONMENTAL THREATS OF THE EAST AND WEST MARSH.

THE SOILS IN THE PROCESSING AREA WERE DETERMINED TO BE THE PRINCIPAL THREAT AT THE SITE DUE TO
THE POTENTIAL THREAT OF DIRECT CONTACT WITH THE SOILS AND ALSO THE LEACHING OF CONTAMINANTS FROM
THE SOIL TO THE GROUNDWATER.  THE OBJECTIVE OF THE RESPONSE ACTION IS TO PREVENT CURRENT AND
FUTURE EXPOSURE OF HUMAN AND OTHER RECEPTORS TO THE CONTAMINATED SOILS AND REDUCE CONTAMINANT
MIGRATION FROM THE SOIL TO GROUNDWATER IN ORDER TO ACHIEVE HEALTH BASED LEVELS IN THE
GROUNDWATER.

THE SURFACE WATER OF THE POND WILL BE REMEDIATED THROUGH A GROUNDWATER COLLECTION AND TREATMENT
SYSTEM.  THE RISKS ASSOCIATED WITH EXPOSURE TO DITCH SURFACE WATER WILL BE SIGNIFICANTLY REDUCED
BY SEDIMENT EXCAVATION.  LONG-TERM GROUNDWATER MONITORING FOLLOWING GROUNDWATER REMEDIATION WILL
ENSURE THAT THIS REMEDY IS EFFECTIVE IN REMOVING THE PRINCIPAL THREAT OF EXPOSURE THROUGH THE
USE OF CONTAMINATED GROUNDWATER AS A DRINKING WATER SOURCE.  VERIFICATION SAMPLING OF THE POND
SEDIMENTS AFTER DEWATERING WILL ADDRESS THE POTENTIAL FOR SEDIMENT EXCAVATION. THE REMEDIAL
ACTION WILL BE EVALUATED PERIODICALLY.  THIS DOCUMENT WILL ALSO ADDRESS THE EAST AND WEST MARSH
CONTAMINATION.  THE CLEANUP OBJECTIVES FOR THE WEST MARSH ARE DESIGNED TO PREVENT HUMAN EXPOSURE
TO THE CONTAMINATED SEDIMENT AND SURFACE WATER THROUGH THE INSTALLATION OF MECHANICAL BARRIERS. 
THE CLEANUP OBJECTIVES FOR THE EAST MARSH ARE TO PREVENT HUMAN AND ENVIRONMENTAL EXPOSURE TO THE
CONTAMINATED SEDIMENTS BY FLOODING THE MARSH, I.E. CONTAINMENT, AND TO REDUCE THE MIGRATION OF  
CONTAMINANTS.  BIOMONITORING OF THE EAST MARSH WILL DOCUMENT THE REMEDY'S IMPACT TO THE
ENVIRONMENT AND MITIGATION WILL CREATE ADDITIONAL WETLANDS.

#SC
4.0  SITE CHARACTERISTICS

CONTAMINANTS OF CONCERN AT THE SITE INCLUDE THE HEAVY METALS LEAD, CADMIUM, CHROMIUM, AND
ANTIMONY.  THESE CHEMICALS ARE PRESENT IN THE SOILS AND IN THE WATERS OF THE SITE.  THE
PROCESSING AREA SOILS CONTAIN LEAD AT LEVELS WHICH WOULD BE CLASSIFIED AS A RCRA HAZARDOUS WASTE
UNDER THE EXTRACTION PROCEDURE (EP) TOXICITY TEST.  THE SURFACE WATERS ON-SITE CONTAIN LEVELS OF
LEAD, CADMIUM, CHROMIUM, AND ANTIMONY ABOVE FLORIDA SURFACE WATER STANDARDS AND PRIMARY DRINKING



WATER STANDARDS.  ON-SITE GROUNDWATER ALSO CONTAINS CONCENTRATIONS OF LEAD ABOVE FLORIDA'S  
DRINKING WATER STANDARD.

4.1  SOIL

SOIL CONTAMINATION IS LIMITED TO THE AREA SURROUNDING THE EXISTING PROCESS PAD.  FIGURE 8 SHOWS
THE HORIZONTAL EXTENT OF SOIL CONTAMINATION.  DURING FIELD INVESTIGATIONS, THIS AREA WAS NOTED
TO HAVE EMPTY BATTERY CASINGS TO DEPTHS OF UP TO 7 FEET BELOW GRADE (WWC, 1987).

DURING THE RI AND RI ADDENDUM STUDIES, SIXTY-SIX SOIL SAMPLES WERE COLLECTED AND ANALYZED TO A
DEPTH OF 8 FEET.  TOTAL LEAD CONCENTRATION IN THE PROCESS AREA WAS AS HIGH AS 51,000 MG/KG IN
THE 1.0 TO 2.0 FEET BELOW GROUND SURFACE (BGS) DEPTH RANGE.  RESULTS OF EP TOXICITY ANALYSIS FOR
LEAD RANGED FROM BELOW DETECTION LIMITS (BDL) TO 34 MG/L IN THE 0.5-1.0 FOOT BGS SOIL SAMPLES. 
SAMPLES COLLECTED FROM THE 2 TO 3 FOOT INTERVAL HAD EP TOXICITY CONCENTRATIONS RANGING FROM BDL
TO 6.6 MG/L; HOWEVER, ONLY TWO OF THESE SAMPLES EXCEEDED THE 5 MG/L LIMIT FOR DETERMINING
HAZARDOUS WASTE UNDER RCRA (WWC, 1988).

HIGH TOTAL LEAD LEVELS (UP TO 39,000 MG/KG) WERE ALSO DETECTED IN SOIL SAMPLES COLLECTED FROM
THE 3 TO 8 FOOT BGS DEPTH RANGE.  THESE HIGH VALUES ARE ATTRIBUTED TO THE BURIAL OF BATTERY
CASINGS DURING PAST OPERATIONS (WWC, 1987).

4.2  GROUNDWATER: SURFICIAL AQUIFER

GROUNDWATER OF THE SURFICIAL AQUIFER CONTAINED CONCENTRATIONS OF LEAD ABOVE 0.015 MG/L, THE
PROPOSED CLEANUP GOAL.  THE CONCENTRATIONS RANGED FROM 0.01 TO 0.18 MG/L (FIGURE 9).  THE ONLY
OTHER METAL DETECTED ABOVE THE MCL IN THE SURFICIAL AQUIFER WAS CHROMIUM, RANGING IN
CONCENTRATION FROM 0.06 MG/L, TO 0.58 MG/L (WWC, 1987).  CHROMIUM HAS AN MCL OF 0.050 MG/L AND A
PMCL OF 0.10 MG/L.

THE PRESENCE OF HIGH (13 TO 180,000 MG/L) CONCENTRATIONS OF SULFATE IN THE SURFICIAL AQUIFER IS
DUE TO THE WASHDOWN WATERS FROM THE PROCESS AREA.  THE WASHDOWN WATERS HAVE PERCOLATED THROUGH
THE SOILS IN THE PROCESSING AREA.  IN ADDITION, WATERS FROM THE WASTEWATER HOLDING POND HAVE
ENTERED THE SURFICIAL AQUIFER.  ELEVATED CONCENTRATIONS OF SULFATE HAVE BEEN NOTED IN THE
SURFICIAL AQUIFER OVER A LARGE PORTION OF THE SITE (WWC, 1987).

THE PH OF THE SURFICIAL AQUIFER BENEATH THE PROCESSING AREA IS 3.3, APPROXIMATELY TWO STANDARD
UNITS (SU) BELOW CONTROL LEVELS (FIGURE 10). THE PH OF THE CONTROL SAMPLES IS 5.6 AND IS
CHARACTERISTIC OF FLORIDA'S SURFICIAL AQUIFER.  THE PH VALUES APPROACH THAT OF THE CONTROL
SAMPLE AT THE PROCESSING AREA BOUNDARY (WWC, 1987).

4.3  GROUNDWATER: INTERMEDIATE AQUIFER

NO CONTAMINANTS ABOVE VALUES DETECTED IN THE CONTROL SAMPLE WERE DETECTED IN GROUNDWATER SAMPLES
COLLECTED FROM THE INTERMEDIATE AQUIFER. THIS SUGGESTS THAT THE WATERS OF THE SURFICIAL AQUIFER
AND INTERMEDIATE AQUIFER ARE SEPARATED HYDRAULICALLY.  OTHER FACTORS INFLUENCING LACK OF  
CONTAMINANT MIGRATION MAY BE DILUTION THROUGH THE RELATIVELY RAPID MOVEMENT OF GROUNDWATER IN
THE INTERMEDIATE AQUIFER.

SOIL CORE SAMPLES COLLECTED AND ANALYZED FROM THE CONFINING UNIT SEPARATING THE SURFICIAL AND
INTERMEDIATE AQUIFERS INDICATE THAT IT IS RELATIVELY IMPERVIOUS (10-9 FT/SEC).  AS A RESULT OF
THE VERY LOW PERMEABILITY AND THICKNESS OF THIS UNIT, THE CONFINING UNIT APPEARS TO BE AN
EFFECTIVE BARRIER SEPARATING THE SURFICIAL AND INTERMEDIATE AQUIFERS (WWC, 1987).

4.4  SURFACE WATER: EAST AND WEST MARSHES



SURFACE WATER SAMPLES COLLECTED FROM THE EAST MARSH DURING THE RI AND SUBSEQUENTLY DURING AN
INVESTIGATION CONDUCTED BY EPA INDICATE LEAD CONCENTRATIONS RANGING FROM BDL TO 0.440 MG/L (WWC,
1987 AND US EPA, 1990).  FIGURE 11 SHOWS THE 13 EAST MARSH AND 3 WEST MARSH SAMPLING STATION
LOCATIONS AND DISTRIBUTION OF LEAD.  SAMPLING OF THE WEST MARSH'S SURFACE WATER INDICATED LEAD
CONCENTRATIONS RANGING FROM 0.110 MG/L TO 0.570 MG/L (FIGURE 11) (US EPA, 1990).  THESE LEAD
LEVELS EXCEED FLORIDA'S CLASS III SURFACE WATER CRITERION (0.030 MG/L) AND THE US AMBIENT WATER
QUALITY CRITERION (AWQC), WHICH, WHEN ADJUSTED FOR WATER HARDNESS AT THIS SITE, IS 0.013 MG/L.

IRON CONCENTRATIONS IN SURFACE WATER SAMPLES COLLECTED FROM THE EAST MARSH RANGED FROM 0.63 MG/L
TO 27 MG/L.  THE SURFACE WATER SAMPLES COLLECTED FROM THE WEST MARSH RANGED FROM 1.6 MG/L TO 2.8
MG/L IRON. SURFACE WATER ZINC CONCENTRATIONS IN THE EAST MARSH RANGED FROM 0.01 MG/L TO 0.54
MG/L IN 18 OUT OF 20 SAMPLING LOCATIONS AND IN THE WEST MARSH RANGED FROM 0.029 MG/L TO 0.39
MG/L IN THE 3 SAMPLE LOCATIONS. ARSENIC WAS NOT DETECTED IN THE 3 WEST MARSH SURFACE WATER
SAMPLES; HOWEVER, ARSENIC WAS DETECTED IN 4 OUT OF 20 EAST MARSH SURFACE WATER SAMPLES RANGING
FROM 0.013 MG/L TO 0.54 MG/L.  SURFACE WATER DATA FOR ALL CONTAMINANTS TESTED IS FOUND IN
APPENDIX I.

4.5  SURFACE WATER: WASTEWATER HOLDING POND SURFACE WATER

ELEVATED CONCENTRATIONS OF LEAD (AVERAGE CONCENTRATION OF 1.3 MG/L) WERE DETECTED IN WATER
SAMPLES COLLECTED FROM THE WASTEWATER HOLDING POND DURING THE 1987 INVESTIGATION.  SULFATE
CONCENTRATIONS OF APPROXIMATELY 2,200 MG/L WERE FOUND IN ALL POND WATER SAMPLES.  HOWEVER, SINCE
A SURFACE WATER QUALITY STANDARD FOR SULFATE DOES NOT EXIST AND SULFATE DOES NOT HAVE A
SECONDARY DRINKING WATER STANDARD, THE SULFATE IS NOT CONSIDERED A CONTAMINANT OF CONCERN. 
BECAUSE THE WATER SURFACE OF THE HOLDING POND IS HIGHER THAN THE SURFICIAL AQUIFER, GROUNDWATER
MOUNDING CREATES A POTENTIAL FOR MOVEMENT OF CONTAMINANTS FROM THE POND INTO THE SURFICIAL
AQUIFER (WWC, 1987).

4.6  SURFACE WATER: PERIMETER DITCH SURFACE WATER

ONE ON-SITE SURFACE WATER SAMPLE AND TWO OFF-SITE SAMPLES COLLECTED IN THE DITCH CONTAINED LEAD
AT CONCENTRATIONS RANGING FROM 0.10 TO 0.19 MG/L, EXCEEDING THE AWQC FOR THIS SITE AND THE
FLORIDA SURFACE WATER STANDARD.  CHROMIUM WAS BELOW DETECTION LIMITS IN THE SAMPLES ANALYZED 
(WWC, 1987).  ADDITIONAL SURFACE WATER SAMPLES COLLECTED DURING THE FS ADDENDUM 1 STUDY HAD
CONCENTRATIONS OF LEAD RANGING FROM 0.014 TO 0.033 MG/L OF LEAD.  FIGURE 11 SHOWS THE
DISTRIBUTION OF LEAD IN SURFACE WATERS DURING BOTH STUDIES.

4.7  SEDIMENTS: WASTEWATER HOLDING POND AND PERIMETER DITCH

ANALYSES OF SEDIMENT SAMPLES FROM THE PERIMETER DITCH AND WASTEWATER HOLDING POND SHOWED LEVELS
OF LEAD BELOW THE EP TOXICITY THRESHOLD. RANDOM SAMPLING OF THE UPPER 0.5 FT OF PERIMETER DITCH
SAMPLES INDICATED THE PRESENCE OF LEAD IN 7 OUT OF 10 SAMPLES AT CONCENTRATIONS RANGING FROM 5.7
TO 58 MG/KG.  THE REMAINING THREE SAMPLES RANGED BETWEEN 580 TO 1,100 MG/KG (FIGURE 12).

4.8  SEDIMENTS: EAST AND WEST MARSHES

ANALYTICAL DATA FROM SEDIMENT SAMPLES OBTAINED FROM BOTH MARSHES ARE SHOWN ON FIGURE 13.  LEAD
CONCENTRATIONS IN THE 13 EAST MARSH SAMPLE LOCATIONS RANGE FROM 110 TO 3,500 MG/KG.  THE HIGHEST
CONCENTRATIONS WERE FOUND IN THE EAST MARSH'S CANAL, WHERE LEAD CONCENTRATIONS RANGE FROM 1,200
TO 3,500 MG/KG (FIGURE 13).  ARSENIC WAS DETECTED IN ALL MARSH SEDIMENT SAMPLE LOCATIONS FROM 9
TO 72 MG/KG.  MERCURY WAS DETECTED IN NINE OF THE SEDIMENT SAMPLES (0.07 TO 0.37 MG/KG).

OF THE THREE SEDIMENT SAMPLES ANALYZED FROM THE WEST MARSH, ALL CONTAINED DETECTABLE
CONCENTRATIONS OF LEAD (520 TO 2,800 MG/KG, FIGURE 13).  ALL OF THE DATA SHOWN ON FIGURE 13



REPRESENTS ANALYTICAL RESULTS FOR THE UPPER ONE FOOT OF SEDIMENT.  LIMITED DATA SHOWS DECREASED
LEAD CONCENTRATION WITH DEPTH.  SOIL AND SEDIMENT DATA CAN BE FOUND IN APPENDIX I.

4.9  CONTAMINANT DISTRIBUTION

THE SOURCES OF CONTAMINATION AT THE SITE ARE THE PROCESSING AREA, AND THE FORMER WASTEWATER
HOLDING POND.  THE OPERATION OF THE PLANT ENTAILED THE DISASSEMBLY OF BATTERIES CONTAINING
SULFURIC ACID, METALLIC LEAD AND LEAD DIOXIDE.  THIS DISASSEMBLY RESULTED IN SPILLAGE OF BATTERY 
MATERIALS TO THE SOILS.  AFTER PH PROCESSING, LIQUID WASTES WERE PIPED TO THE WASTEWATER HOLDING
POND WHERE THE CONTAMINANTS (DISSOLVED LEAD AND SULFATES) WERE MORE WIDELY DISPERSED.

THE HIGH POROSITY OF THE SURFACE SOILS AT THE SITE SUGGESTS THAT THE PRIMARY MOVEMENT OF LIQUIDS
IS DOWNWARD UNTIL THEY ENCOUNTER THE BASE OF THE SURFICIAL AQUIFER.  THE MOVEMENT OF GROUNDWATER
WITHIN THE SURFICIAL AQUIFER IS GENERALLY RADIAL, AWAY FROM THE HOLDING POND.

ALTHOUGH THERE ARE DIFFERENCES IN THE HYDRAULIC HEAD BETWEEN THE SURFICIAL AQUIFER AND THE
INTERMEDIATE AQUIFER, THE VERY LOW PERMEABILITY OF THE INTERVENING CONFINING LAYER PRECLUDES
SIGNIFICANT VERTICAL MOVEMENT OF GROUNDWATER BELOW THE SURFICIAL AQUIFER AND INTO THE UNDERLYING
INTERMEDIATE AQUIFER.

MOVEMENT OF SULFATE THROUGH THE SHALLOW AQUIFER IS NOT CONTROLLED BY ADSORPTION.  FURTHERMORE,
PRECIPITATION OF SULFATE ONLY OCCURS AT EXTREMELY ELEVATED CONCENTRATIONS, ABOVE THOSE OBSERVED
AT THE SITE. HOWEVER, SULFATE IN GROUNDWATER MAY BE REDUCED DUE TO ITS METABOLISM BY BACTERIA,
PROVIDED THE SHALLOW GROUND WATER IS WITHOUT DISSOLVED OXYGEN AND CONTAINS ORGANIC MATTER. 
DESPITE THE POTENTIAL FOR THE REDUCTION OF SULFATE, THE SHALLOW GROUNDWATER CONCENTRATIONS OF
SULFATE DEMONSTRATE AN ELONGATED PLUME WHICH EXTENDS IN A SOUTHEASTERLY DIRECTION FROM THE SMC
PROCESSING SITE (FIGURE 14).

THE RATIO OF DISSOLVED LEAD TO SULFATE IN THE SITE'S GROUNDWATER IS NOT THE SAME AS THAT
TYPICALLY FOUND IN LEAD-ACID BATTERIES.  AS INDICATED ABOVE, SULFATE IS SUBJECT TO BIOLOGICAL
REDUCTION.  LEAD MAY EVEN BE LESS CONSERVATIVE IN NATURE COMPARE TO SULFATE.  FOR EXAMPLE,
DISSOLVED LEAD CONCENTRATIONS IN GROUNDWATER COULD BE GREATLY EFFECTED BY ADSORPTION PROCESSES
IN THE SOILS AS WELL AS BY THE SEQUESTERING EFFECTS OF LEAD SULFIDE FORMATION.  THE EFFICIENCY
OF THE ADSORPTION PROCESSES IS CONTROLLED IN PART BY THE PH OF WATERS AS WELL AS THE AMOUNTS OF
CLAY AND ORGANIC MATERIAL IN THE SOIL.

VOLUMETRIC DETERMINATIONS OF ESTIMATED AMOUNTS OF CONTAMINATED MEDIA, SHOWN BELOW, WERE MADE FOR
THE FOLLOWING AREAS. THESE CALCULATIONS WERE BASED ON DATA OBTAINED DURING FIELD INVESTIGATIONS.

• PROCESS AREA SOILS/DEBRIS - 54,500 CUBIC YARDS (CY)(SOIL - 36,000 CY) (BATTERY
CASINGS - 18,500 CY)

• PERIMETER DITCH SEDIMENT - 500 CUBIC YARDS

• SURFACE IMPOUNDMENT - 4.2 X 10(6) GALLONS

• GROUNDWATER - 17.7 X 10(6) GALLONS

THE ABOVE FIGURES ARE MINIMUM VOLUMES FOR SOIL EXPECTED TO NEED REMEDIATION SINCE THE
POSSIBILITY DOES EXIST THAT THERE ARE CONTAMINATED SOILS BENEATH THE PAVED PROCESS AREA.  SOILS
BENEATH THIS PAD WILL BE ANALYZED FOR TOTAL LEAD DURING REMEDIATION.  ANY SOILS HAVING LEAD
LEVELS ABOVE THE CLEANUP CRITERIA WILL ALSO BE REMEDIATED.  VERIFICATION SAMPLING WILL BE
CONDUCTED TO ASSURE ALL THE SOIL CONTAMINATED ABOVE THE CLEANUP CRITERION IS REMEDIATED.



RESULTS FROM THE RI SHOWED THAT ALL AREAS ON-SITE, INCLUDING THE SOILS, POND, DITCH AND MARSH,
SHOWED SOME LEVEL OF CONTAMINATION AS A RESULT OF THE PAST OPERATIONS AT THE SITE.

4.10  WETLAND IMPACT STUDY

IN SEPTEMBER 1989, THE ECOLOGICAL SUPPORT BRANCH OF EPA REGION IV CONDUCTED A WETLAND IMPACT
STUDY AT THE SCHUYLKILL METALS CORPORATION SITE.  THE OVERALL GOAL OF THE STUDY WAS TO PROVIDE
THE BIOLOGICAL AND CHEMICAL INFORMATION NECESSARY TO EVALUATE THE ECOLOGICAL HAZARDS ASSOCIATED
WITH THE WETLAND CONTAMINANTS.  FIELD, LABORATORY, AND EVALUATION STUDIES WERE DESIGNED TO
PROVIDE INFORMATION ON:

            1.   THE EXISTING WATER QUALITY OF THE WETLAND COMMUNITY AS MEASURED BY BIOSURVEY
                 TECHNIQUES.

            2.   THE TOXICITY OF WETLAND SURFACE WATERS TO AQUATIC ORGANISMS.

            3.   THE TOXICITY OF SEDIMENT SAMPLES AND SEDIMENT ELUTRIATES TO TERRESTRIAL AND
                 AQUATIC ORGANISMS UNDER DIVERSE ENVIRONMENTAL CONDITIONS.

            4.  THE FATE OF THE METALS IN THE WETLAND SYSTEM.

            5.   THE EXISTING LEVEL OF METAL BIOACCUMULATION BY INDIGENOUS PLANTS AND ANIMALS.

THE STUDY REPORTED THAT VIRTUALLY ALL THE SPECIES TESTED DEMONSTRATED SOME DEGREE OF TOXICITY
ASSOCIATED WITH THE SEDIMENT ELUTRIATE.  THE REPORT CAUTIONED THAT THESE TESTS REFLECT WORST
POSSIBLE CONDITIONS.  NO TOXICITY WAS OBSERVED ASSOCIATED WITH THE CANAL SURFACE WATER.  IN THE  
VEGETATED MARSH AREAS, ALGAL GROWTH WAS SIGNIFICANTLY RETARDED BUT NOT PRECLUDED.  ONLY ONE
SURFACE WATER STATION IN THE VEGETATED MARSH AREA DEMONSTRATED MODERATE TOXICITY TO FATHEAD
MINNOWS.  NO TOXIC EFFECTS WERE OBSERVED IN THE TERRESTRIAL PLANT TEST WITH SURFACE WATER.

OF THE METALS ASSESSED IN THE STUDY, ONLY IRON AND ALUMINUM EXCEEDED THE NATIONAL AMBIENT WATER
QUALITY CRITERIA.  THE REPORT COMPARED HIGHER CONCENTRATIONS OF METALS PRESENT IN THE SURFACE
WATER DURING THE MAY 1989 SAMPLING TO THOSE FOUND IN SEPTEMBER 1989.  THE DIFFERENCE IS BELIEVED
TO BE DUE TO DILUTION OF CONTAMINANTS BY RAINWATER DURING THE SEPTEMBER SAMPLING EVENT.  IRON
CONCENTRATIONS WHICH REMAINED ELEVATED DURING SEPTEMBER PROBABLY ARE THE PRODUCT OF THE SULFIDE
REGIME ASSOCIATED WITH ANAEROBIC SEDIMENTS.  ALSO, THE CONCENTRATION VARIANCE IS DUE TO
IRREGULAR DISTRIBUTION OF CONTAMINANTS AND THE DIFFERENCES IN EXACT SAMPLING LOCATIONS.

THE STUDY PROPOSED CHANGING THE WETLAND'S HYDROPERIOD TO A PERMANENTLY FLOODED MARSH CONDITION. 
UNDER FLOODED CONDITIONS THE WETLAND SEDIMENTS BECOME ANAEROBIC WITH THE OVERLYING WATER COLUMN
HAVING A SUBSTANDARD LEVEL OF DISSOLVED OXYGEN.  UNDER THIS CONDITION, THE SEDIMENTS WOULD BE A
LIKELY SOURCE OF SULFIDE WHICH SEQUESTERS THE METALS AS A METALLIC SULFIDE.

THE STUDY FURTHER CITED BIOLOGICAL DATA GATHERED BY THE NATIONAL OCEANIC AND ATMOSPHERIC
ADMINISTRATION (NOAA) WHICH INDICATED A NO EFFECT LEVEL OF 35 MG/KG OF LEAD IN THE MARSH
SEDIMENTS.  THE REPORT CONCLUDED THAT TRYING TO ACHIEVE THIS GOAL BY EXCAVATION MIGHT RESULT IN
A DISRUPTION OF THE ANAEROBIC CHEMISTRY AND RESULT IN THE MOBILIZATION OF LEAD, ULTIMATELY
HAVING A NEGATIVE ENVIRONMENTAL IMPACT ON THE MARSH AND DOWNSTREAM FROM THE MARSH.

#SSR
5.0   SUMMARY OF SITE RISKS

THE FOLLOWING DISCUSSION PROVIDES AN OVERVIEW OF THE BASELINE PUBLIC HEALTH AND ENVIRONMENTAL
RISK FROM THE SOILS IN THE PROCESSING AREA, THE POND AND THE DITCH (CHAPTER 7.0, WWC, 1987). 



THE RISKS ASSOCIATED WITH THE MARSH WILL BE ADDRESSED IN A SEPARATE SECTION.  THIS EVALUATION 
HELPS DETERMINE WHETHER A REMEDIAL ACTION IS NECESSARY BY ADDRESSING THE PRESENT RISK, SHOULD NO
REMEDIAL ACTION BE TAKEN.

5.1  INDICATOR CHEMICALS

THE SPECIFIC CONTAMINANTS OF CONCERN SELECTED FOR THIS PARTICULAR SITE HAVE BEEN EVALUATED FOR
THEIR HUMAN CARCINOGENIC AND NON-CARCINOGENIC RISK AND ENVIRONMENTAL EFFECTS.  THE INDICATOR
CHEMICALS ARE CHOSEN TO FOCUS THE ASSESSMENT ON THE CHEMICALS OF GREATEST CONCERN BASED ON THEIR
FREQUENCY OF DETECTION, FATE AND TRANSPORT, CONCENTRATION AND TOXICITY. THE SELECTED COMPOUNDS
AND THEIR MEDIA OF CONCERN FOR THIS SITE ARE AS FOLLOWS: SOILS - ANTIMONY, CADMIUM, LEAD;
SURFACE WATER - ANTIMONY AND LEAD; AND GROUNDWATER - ANTIMONY, CHROMIUM, LEAD AND SODIUM.

5.2  EXPOSURE ASSESSMENT

THE EXPOSURE PATHWAYS FOR THE SITE ARE PRESENTED IN TABLE 1.  AT THE PRESENT TIME, THE
SURROUNDING POPULATION'S WATER IS SUPPLIED BY PLANT CITY AND NO KNOWN DRINKING WATER WITHDRAWALS
OCCUR IN THE SHALLOW AQUIFER DOWNGRADIENT OF THE SITE.  THE PROCESSING AREA, HOLDING POND, AND
PERIMETER DITCH ARE FENCED, DECREASING THE POSSIBILITY OF ADULTS OR CHILDREN ENTERING THE SITE
AND INGESTING SOILS OR SURFACE WATER.  BOTH MARSHES WERE AVAILABLE TO PUBLIC ACCESS AT THE TIME
OF THE EXPOSURE ASSESSMENT.  HOWEVER, IN DEVELOPING THE HYPOTHETICAL EXPOSURE SCENARIOS FOR THE
VARIOUS MEDIA OF CONCERN AT THIS SITE, IT WAS ASSUMED THAT NEARBY RESIDENTS COULD BE EXPOSED TO
ANY CONTAMINANTS ON SITE.  THE POSSIBLE FUTURE EXPOSURE ROUTES IF NO ACTION WERE TAKEN INCLUDE: 
INGESTION OF WATER FROM A WELL DOWNGRADIENT OF THE SITE; INCIDENTAL INGESTION OF SOILS, SURFACE
WATER VEGETATION OR WILDLIFE ON SITE; DERMAL ADSORPTION OF SOILS, SURFACE WATER, OR DUSTS; OR
INHALATION OF FUGITIVE DUSTS.  NO MODELING FOR EXPOSURE WAS PERFORMED.

5.3  TOXICITY ASSESSMENT

NONE OF THE INDICATOR CHEMICALS ARE CARCINOGENS VIA THE ORAL EXPOSURE PATHWAY WITH THE EXCEPTION
OF RECENT ANIMAL DATA FOR LEAD (SEE DISCUSSION BELOW).  CADMIUM AND CHROMIUM ARE POTENTIAL
CARCINOGENS BY THE INHALATION ROUTE AND CLASSIFIED AS B1 AND A CARCINOGENS, RESPECTIVELY. 
HOWEVER, THE RISK OF CHROMIUM INHALATION IS NOT CONSIDERED SIGNIFICANT AT THIS SITE DUE TO ITS
PRESENCE IN GROUNDWATER, NOT SOILS.  THE EPA HAS DEVELOPED CANCER POTENCY FACTORS (CPF) FOR  
ESTIMATING EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIAL CARCINOGENS.  THE
CPF VIA INHALATION FOR CADMIUM IS 6.10 (MG/KG/D).

CHEMICALS EXHIBITING NON-CARCINOGENIC EFFECTS ARE ASSESSED USING RISK REFERENCE DOSES (RFD) OR,
IF UNAVAILABLE, THE HEALTH EFFECTS ASSESSMENT (HEA) DEVELOPED BY EPA.  THE ACCEPTABLE INTAKE FOR
CHRONIC EXPOSURE (AIC) AND THE ACCEPTABLE INTAKE FOR SUBCHRONIC EXPOSURE (AIS) ARE USED TO
DESCRIBE THE DEGREE OF TOXICITY OF A CHEMICAL AND ARE DESIGNED TO BE PROTECTIVE OF SENSITIVE
POPULATIONS.  EXPOSURES WHICH EXCEED CONCENTRATIONS EQUIVALENT TO THESE VALUES WOULD BE
UNACCEPTABLE.

RECENTLY, LEAD HAS BEEN CLASSIFIED AS A B2 CARCINOGEN, BUT THERE ARE NO AGENCY-APPROVED CPF OR
RFD AT THIS TIME.  THE MAIN HEALTH EFFECT OF CONCERN DUE TO LEAD IS NEUROTOXICITY TO CHILDREN. 
PRESENTLY, THE NONCARCINOGENIC EFFECTS OF LEAD ARE THE PRIMARY CONCERN, AND WILL BE THE MAIN
CONSIDERATION AT THIS SITE UNTIL THE AGENCY ESTABLISHES SPECIFIC LIMITS BASED ON
CARCINOGENICITY.

THE HEALTH-BASED CRITERIA FOR CADMIUM, CHROMIUM, AND LEAD ARE LISTED IN TABLE 2.

5.4   HUMAN HEALTH RISK



THIS SECTION QUANTIFIES THE POTENTIAL FOR ADVERSE HEALTH EFFECTS DUE TO SITE RELATED CHEMICAL
EXPOSURE.  NON-CARCINOGENIC HEALTH EFFECTS ARE QUANTIFIED USING THE HAZARD INDEX (HI) AND ARE
UNACCEPTABLE IF THE HI EXCEEDS ONE (1).  THE SUM OF THE HAZARD QUOTIENT FOR EACH CONTAMINANT  
(HI VALUE) IS CALCULATED FOR MULTIPLE CONTAMINANTS THAT MAY BE AFFECTING THE SURROUNDING
POPULATION OR SOMEONE WITH ACCESS TO THE SITE.  THIS NUMBER REPRESENTS THE ESTIMATED RISK
ASSOCIATED WITH A PARTICULAR EXPOSURE ROUTE FOR NON-CARCINOGENS.  BASED ON EXPOSURE LEVELS FOUND
IN THE ABOVE TOXICITY ASSESSMENT, EPA HAS DETERMINED THAT THE POTENTIAL FOR CUMULATIVE
NON-CARCINOGENIC EFFECTS OF THE INDICATOR CHEMICALS DOES EXIST.  THESE RISK VALUES ASSOCIATED
WITH THE INDICATOR CHEMICALS ARE QUANTIFIED IN TABLE 3.

THE UPPER BOUND RISK ESTIMATE FOR CARCINOGENS IS CALCULATED USING THE CPF.  ALTHOUGH CADMIUM IS
A POTENTIAL CARCINOGEN BY  THE INHALATION ROUTE, IT HAS NOT BEEN CONCLUDED THAT SUCH A HAZARD
EXISTS BY THE ORAL ROUTE (ATSDR, 1987C, WWC, 1988).  RISKS FOR CARCINOGENS REPRESENTING AN  
EXCESS UPPER BOUND  INDIVIDUAL'S LIFETIME CANCER RISK ARE ACCEPTABLE BETWEEN (10-4) AND (10-6)
UNDER THE NATIONAL CONTINGENCY PLAN (NCP).

5.5  WETLAND RISK TO HUMANS AND ECOLOGY

BOTH HUMAN AND ENVIRONMENTAL RISKS WERE EVALUATED FOR THE WETLANDS AREA. DUE TO THE GREATER
SENSITIVITY OF THE ECOLOGICAL COMMUNITY TO THE CONTAMINANTS OF CONCERN IN THE WETLANDS, THE
ENVIRONMENTAL IMPACTS OVERRIDE THE HUMAN HEALTH RISKS FOR THE MARSHES.  THE RISK EVALUATION  
FOR THE SMC WETLANDS IS BASED ON A WETLANDS IMPACT STUDY CONDUCTED ON A SIMILAR WETLAND IN THE
AREA.

5.5.1  IDENTIFICATION OF THE WETLAND CONTAMINANTS OF CONCERN

MOST RECENT SURFACE WATER ANALYSES INDICATE THAT SEVERAL METALS WERE PRESENT ABOVE THE NATIONAL
AMBIENT WATER QUALITY CRITERIA (AWQC) AND THE FLORIDA CLASS III WATER QUALITY STANDARDS IN THE
MARSHES (TABLE 4). LEAD AND IRON EXCEEDED THESE STANDARDS IN THE WEST MARSH SURFACE WATER. IRON
ALSO EXCEEDED THE STANDARDS IN THE EAST MARSH SURFACE WATER.  ZINC EXCEEDED THE FLORIDA STANDARD
IN THE SURFACE WATERS OF THE WEST MARSH AND THE AWQC IN THE EAST MARSH.  ARSENIC WAS PRESENT IN
THE EAST MARSH SURFACE WATER AT A LEVEL REPRESENTING A (10-4) RISK OF CANCER FOR HUMANS 
CONSUMING FISH FROM WATER AT THIS CONCENTRATION.

5.5.2  EXPOSURE ASSESSMENT SUMMARY FOR THE WETLANDS

THE EXPOSURE PATHWAYS FOR CONTAMINANTS IN THE MARSHES ARE EVALUATED FOR TWO POSSIBLE RECEPTORS,
HUMAN AND ENVIRONMENTAL.

5.5.2.1  HUMAN EXPOSURE PATHWAYS IN THE WETLANDS

THE EXPOSURE PATHWAYS FOR HUMANS IN THE MARSHES ARE PRESENTED IN TABLE 5.  POTENTIALLY EXPOSED
POPULATIONS ARE ADULTS AND CHILDREN RESIDING IN OR FREQUENTING THE AREA.  UNDER CURRENT SITE
CONDITIONS, IT WAS DETERMINED THAT A VIABLE ROUTE OF HUMAN EXPOSURE TO THE CONTAMINANTS OF
CONCERN WAS THROUGH THE INGESTION OF BEEF FROM CATTLE FORAGING IN THE WEST MARSH.  OTHER
EXPOSURE PATHWAYS INCLUDE DERMAL EXPOSURE TO MARSH SURFACE WATER OR SEDIMENTS AND INGESTION OF
MARSH SEDIMENTS.  HOWEVER, THE MARSHES HAVE FLUCTUATING WATER LEVELS WITH THE HIGHEST LEVEL IN
THE WEST MARSH BEING UNSUPPORTIVE OF RECREATIONAL SWIMMING.  ANOTHER FACTOR REDUCING THE
POTENTIAL FOR HUMAN EXPOSURE IN THE WEST MARSH IS THE DENSE VEGETATION AND LIMITED AREA OF OPEN
WATER.  ACCESS TO THE EAST MARSH IS INHIBITED BY THE FENCE AND TALL DENSE VEGETATION.  POTENTIAL
FOR HUMAN INGESTION OF FISH IS CONSIDERED MINIMAL SINCE FISH WERE NOT OBSERVED DURING THE
SEPTEMBER 1989 INVESTIGATION.  OTHER POTENTIAL EXPOSURE PATHWAYS WERE EVALUATED, SUCH AS
INGESTION OF SURFACE WATER, INHALATION OF VAPORS FROM SURFACE WATERS OR SEDIMENTS.  SINCE THE
INDICATOR CHEMICALS WERE INORGANIC AND HENCE NONVOLATILE, THESE PATHWAYS WERE DETERMINED NOT TO



BE VIABLE EXPOSURE PATHWAYS.

5.5.2.2  ENVIRONMENTAL EXPOSURE PATHWAYS IN THE WETLANDS

AQUATIC BIOTA MAY BE EXPOSED VIA CONTAMINATED SURFACE WATER AND SEDIMENTS.  THE WETLANDS IMPACT
STUDY INDICATES THAT THERE IS A POTENTIAL FOR FLORA AND FAUNA TO BIOACCUMULATE THE METALS.

5.5.3  SUMMARY OF THE AQUATIC TOXICITY ASSESSMENT: EAST MARSH

THE BIOSURVEY INDICATED THAT THE COMMUNITY OF BENTHIC MACROINVERTEBRATES ASSOCIATED WITH THE
CANAL AND SURROUNDING WETLAND AREA ARE RESTRICTED IN DIVERSITY.

ONLY THE STATIONS IN THE VEGETATED WETLAND SURROUNDING THE CANAL SHOWED SOME DEGREE OF TOXICITY
ASSOCIATED WITH SURFACE WATER.  IN THESE MARSH SAMPLES ALGAL GROWTH WAS SIGNIFICANTLY REDUCED
BUT NOT PRECLUDED.

NO TOXICITY ASSOCIATED WITH THE CONTAMINATED SEDIMENTS WAS DETECTED IN THE REPRESENTATIVE
POPULATION.  HOWEVER, TOXICITY WAS OBSERVED ASSOCIATED WITH THE SEDIMENT ELUTRIATE STUDIES
PERFORMED ON A VARIETY OF REPRESENTATIVE ORGANISMS.

5.5.4  ENVIRONMENTAL SUMMARY

THE IMPACT OF CONTAMINANTS ON AQUATIC BIOTA IS CHARACTERIZED IN THIS EVALUATION SINCE EXPOSURES
ASSOCIATED WITH SURFACE WATER AND SEDIMENTS AT SMC ARE A POTENTIAL ENVIRONMENTAL RISK.  THE
CHEMICAL OF CONCERN FOR THE POND, DITCHES, AND THE MARSH IS LEAD.  IRON, ZINC, MERCURY, AND
ARSENIC HAVE ALSO BEEN IDENTIFIED AT ELEVATED LEVELS IN THE SURFACE WATERS OF THE MARSHES. 
WETLANDS ARE POTENTIALLY A HABITAT FOR A VARIETY OF INVERTEBRATES, AMPHIBIANS, REPTILES, FISH,
AND BIRDS.  ENDANGERED SPECIES HAVE NOT BEEN OBSERVED AT THE SMC SITE.

THE FLORA IS DIVERSE AND IN THE EAST MARSH IS DOMINATED BY WETLAND SPECIES SUCH AS PRIMROSE
WILLOW, CAROLINA WILLOW, AND A LARGE STAND OF MILD WATER-PEPPER.  THE WEST MARSH HAS SOME WILLOW
SHRUBS; HOWEVER, DOMINATING VEGETATION IS MILD WATER-PEPPER, GIANT BRISTLEGRASS, AND CATTAIL. 
LEAD HAS BEEN FOUND TO BIOACCUMULATE IN A VARIETY OF AQUATIC SPECIES.  LEAD HAS ALSO BEEN FOUND
TO BE MORE AVAILABLE FOR BIOACCUMULATION IN LOW PH WATERS SUCH AS THOSE THAT EXIST ON THIS SITE.

EXCAVATION OF THE MARSH SEDIMENT OR ENGINEERED INUNDATION OF THE MARSH SEDIMENT DECREASES THE
RISK OF HEAVY METAL BIOACCUMULATION IN THE LONG-TERM.  SEDIMENT ENTRAINMENT BY SURFACE WATER IS
THE MOST LIKELY MODE OF CONTAMINANT DISTRIBUTION FROM THE PROCESS AREA TO THE MARSH. THERE IS
LITTLE LIKELIHOOD OF SIGNIFICANT CONTAMINATED SEDIMENT TRANSPORT BEYOND THE CONFINES OF THE
MARSH.  SURFACE WATER RUNOFF IS NOT EXPECTED TO RESULT IN EXTENSIVE TRANSPORT OF SEDIMENTS.

5.5.6   ENVIRONMENTAL RISK CONCLUSIONS

THE WETLANDS IMPACT STUDY CONCLUDED THAT THE CONTAMINATED SEDIMENTS ARE HAVING A NEGATIVE IMPACT
ON THE ECOLOGY OF THE MARSH.  THE STUDY CONCLUDES THAT A BIOLOGICALLY SAFE LEVEL OF LEAD IN THE
SEDIMENTS WOULD PROBABLY BE IN THE RANGE OF 35 TO 60 MG/KG.  HOWEVER, THE REPORT ALSO STATES
THAT TRYING TO ACHIEVE THIS CLEANUP GOAL IN THE MARSH MIGHT RESULT IN THE MOBILIZATION OF LEAD,
ULTIMATELY HAVING A GREATER NEGATIVE ENVIRONMENTAL IMPACT ON THE MARSH.  TO ATTAIN THIS CLEANUP
LEVEL, ALL OF THE EAST AND WEST MARSH SEDIMENTS WOULD NEED TO BE EXCAVATED.  FOR THE EAST MARSH
THIS WOULD BE OVERPROTECTIVE, CONSIDERING THAT A RESULTING MITIGATION PLAN MAY NOT ATTAIN THE
LEVEL OF DIVERSITY PRESENTLY EXISTING AT THE EAST MARSH.

THE ROUTES BY WHICH THE SMC SITE IMPACTS THE WETLANDS IS THROUGH SURFACE WATER TRANSPORT AND
GROUNDWATER FLOW.  WATER FLOWS FROM THE PROCESSING AREA WHERE THE BATTERY COMPONENTS ARE BURIED



TO THE WETLANDS, PROVIDING A PATHWAY FOR METAL TRANSPORT INTO THE WETLANDS.  REMEDIATION OF SOIL
CONTAMINATION WILL REDUCE THE INPUT OF LEAD TO THE WETLANDS BY REMOVING THE SOURCE OF LEAD.

FINALLY, THE WETLAND IMPACT STUDY RECOMMENDED CHANGING THE EAST WETLAND'S HYDROPERIOD FROM A
SEMI-PERMANENTLY FLOODED MARSH SYSTEM TO A PERMANENTLY FLOODED MARSH SYSTEM.  UNDER FLOODED
CONDITIONS THE WETLAND SEDIMENTS SHALL BECOME ANAEROBIC WITH THE OVERLYING WATER COLUMN OFTEN
HAVING A REDUCING ENVIRONMENT.  THE SULFUR BACTERIA IN THE SEDIMENTS REDUCE SULFATE TO SULFIDE
WHICH REACTS WITH MOST HEAVY METALS TO FORM A METALLIC SULFIDE.  ANAEROBIC OR REDUCED CONDITIONS
IN THE SEDIMENTS WILL CAUSE THE METALS TO BE SEQUESTERED AND WILL REDUCE THE POTENTIAL FOR
MIGRATION OF METALS.  NO SUCH RECOMMENDATION WAS GIVEN FOR THE WEST MARSH, SINCE INUNDATION WAS
NOT FEASIBLE.

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS SITE, IF NOT ADDRESSED BY
IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS ROD, MAY PRESENT AN IMMINENT AND SUBSTANTIAL
ENDANGERMENT TO PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

#DOA
6.0  DESCRIPTION OF ALTERNATIVES

THE MAJOR OBJECTIVE OF THE FEASIBILITY STUDY (FS) WAS TO EVALUATE POSSIBLE ACTIONS WHICH COULD
REMEDIATE THE SITE.  FIRST, APPROPRIATE TECHNOLOGIES WERE IDENTIFIED FOR THE CONTAINMENT,
COLLECTION, AND TREATMENT OF THE CONTAMINATED SOILS.  DIFFERENT METHODS FOR SURFACE WATER AND
GROUNDWATER TREATMENT AND HANDLING OF DEBRIS WERE ALSO EXAMINED.  THESE TECHNOLOGIES WERE
INITIALLY SCREENED BASED ON SITE AND CONTAMINANT CHARACTERISTICS, THEN FURTHER SCREENED BASED ON
EFFECTIVENESS, IMPLEMENTABILITY, HEALTH RISK, AND COST.  TECHNOLOGIES WHICH SATISFIED THE
SCREENING REQUIREMENTS WERE COMBINED TO FORM REMEDIAL ACTION ALTERNATIVES.

6.1  SOIL, POND, DITCH, AND GROUNDWATER ALTERNATIVES

THE FEASIBILITY STUDY DESCRIBED SIXTEEN ALTERNATIVES THAT WOULD BE APPROPRIATE TO REMEDIATE THIS
SITE.  HOWEVER, THE ALTERNATIVES INCLUDED ONLY FIVE DIFFERENT METHODS OF SOIL REMEDIATION IN
COMBINATION WITH VARIOUS METHODS OF THE COLLECTION AND TREATMENT OF SURFACE WATER AND 
GROUNDWATER AND DISPOSAL OF BATTERY CASING DEBRIS (SEPARATED FROM THE SOILS).  THE 16
FEASIBILITY STUDY ALTERNATIVES ARE COMBINED AND PRESENTED AS 5 ALTERNATIVES IN THIS ROD (TABLE
6).  IN THIS DOCUMENT, ONLY THE FIVE SOIL REMEDIATION METHODS WILL BE CONSIDERED AS SEPARATE
ALTERNATIVES, SINCE ALL APPROPRIATE METHODS OF GROUNDWATER AND SURFACE WATER COLLECTION AND
TREATMENT AND DEBRIS HANDLING CAN BE USED IN CONJUNCTION WITH EACH OF THESE ALTERNATIVES.  EACH
OF THE FIVE ALTERNATIVES FOR SOIL REMEDIATION AND THE OPTIONS FOR DEBRIS HANDLING ARE DESCRIBED
BELOW.  SURFACE AND GROUNDWATER TREATMENT METHODS ARE EXAMINED IN SECTION 6.1.6.

6.1.1  ALTERNATIVE 1 - NO ACTION

AN EVALUATION OF THE NO-ACTION ALTERNATIVE IS REQUIRED TO BE CONSIDERED BY THE NATIONAL
CONTINGENCY PLAN (NCP).  IT PROVIDES A BASELINE FOR COMPARISON OF OTHER ALTERNATIVES.  UNDER THE
NO-ACTION ALTERNATIVE, NO REMEDIAL ACTIONS WOULD BE UNDERTAKEN AT THE SITE AT THE PRESENT TIME.  
LONG TERM GROUNDWATER MONITORING WOULD BE USED TO DETECT THE POTENTIAL OCCURRENCE OF CONTAMINANT
MIGRATION OFF-SITE.  EXISTING WELLS WOULD BE USED.  TOTAL PRESENT WORTH COST IS ESTIMATED AT
$557,000.

6.1.2  ALTERNATIVE 2 - CONTAINMENT

THE CONTAINMENT OPTION HAS TWO COMPONENTS: A SLURRY WALL AND A SURFACE CAP TO CONTAIN THE
CONTAMINATED SOIL DEBRIS IN THE SOURCE AREA.  THIS ALTERNATIVE WOULD MINIMIZE LEACHING AND
HORIZONTAL MIGRATION OF CONTAMINANTS TO THE SURFICIAL AQUIFER AND ELIMINATE THE POSSIBILITY OF 



DISCHARGE TO SURFACE WATERS EITHER FROM GROUNDWATER OR SURFACE WATER RUNOFF.  THE ENTIRE PROCESS
AREA WOULD BE SURROUNDED BY THE LOW SLURRY WALL IN A TRENCH 3 FEET WIDE BY 25 FEET DEEP.  THIS
WALL WOULD BE APPROXIMATELY 2,000 FEET LONG.  THE RCRA-TYPE CAP WOULD CONSIST OF LAYERING THREE
(3) FEET OF COMPACTED CLAY, A PLASTIC LINER, GEOTEXTILES, GEONET (FOR DRAINAGE) AND TOP SOIL TO
SUPPORT VEGETATION.

EXISTING SITE BUILDINGS WILL BE RAZED; THIS AREA WILL BE INCLUDED WITH THE PROCESS AREA TO BE
CAPPED.  THE APPROXIMATE AREA TO BE CAPPED WOULD BE 200,000 SQUARE FEET.  THE TIME TO IMPLEMENT
THIS ALTERNATIVE IS ESTIMATED TO BE THREE TO SIX MONTHS.  TOTAL PRESENT WORTH COST IS ESTIMATED
TO RANGE FROM $3,143,000 TO $5,442,000 FOR THE RCRA CAP.

LONG-TERM OPERATION AND MAINTENANCE INCLUDES PERIODIC MOWING, INSPECTION FOR EROSION, AND SOME
REPAIRS TO INSURE INTEGRITY OF THE COVER. POTENTIAL FOR FUTURE EXPOSURE FROM LEACHATE WOULD BE
LIMITED, BUT CONTINUED GROUNDWATER MONITORING WOULD BE REQUIRED.  FUTURE DEVELOPMENT OF THE SITE
WILL BE LIMITED.  DEED RESTRICTIONS WOULD RESTRICT THE SITE TO NON-RESIDENTIAL USE.

6.1.3  ALTERNATIVE 3 - SOURCE REMOVAL/OFF-SITE DISPOSAL

THIS ALTERNATIVE CONSISTS OF EXCAVATING THE CONTAMINATED SOIL AND DEBRIS, LOADING IT ONTO TRUCKS
AND HAULING IT TO AN APPROVED RCRA CLASS I LANDFILL.  UPON EXCAVATION, TRENCHES WILL BE
CONSTRUCTED WITHIN THE SOURCE AREA.  AFTER EXCAVATION, CLEAN BACKFILL MATERIAL WILL BE PLACED IN
THE EXCAVATED AREA AND REGRADED.  THIS METHOD WOULD MEET THE CLEANUP CRITERIA.  EXCAVATION AND
DISPOSAL OFF-SITE WOULD REMOVE THE POTENTIAL FOR FUTURE OFF-SITE MIGRATION OF LEACHATE BY
SURFACE AND SUB-SURFACE ROUTES.  THE EXCAVATION WOULD COVER AN AREA OF APPROXIMATELY 170,000 SQ  
FT, INCLUDING THE ACTUAL PROCESS AREA.  CONFIRMATORY SAMPLING BENEATH EXISTING CONCRETE PADS
WILL BE PERFORMED.

IT IS ESTIMATED THAT DEPTHS OF EXCAVATION FOR SOILS AND DEBRIS WILL RANGE FROM 3 TO 8 FEET BELOW
GROUND SURFACE.  EXCAVATION WILL TAKE PLACE UNTIL SOILS WITH LEAD CONCENTRATIONS BELOW THE
CLEANUP CRITERIA ARE REACHED.  CONFIRMATORY SAMPLING WILL ENSURE THAT SOILS CONTAMINATED ABOVE
THE CLEANUP GOAL ARE REMOVED AND TREATED.  BASED ON INFORMATION GATHERED DURING THE FIELD
INVESTIGATIONS, IT IS ANTICIPATED THAT APPROXIMATELY 54,500 CUBIC YARDS OF MATERIAL WILL REQUIRE
EXCAVATION. THE EXCAVATED AREAS WILL BE BACKFILLED WITH CLEAN FILL.  EXCAVATED SOILS AND DEBRIS
WILL BE TRANSPORTED TO A RCRA SUBTITLE C - PERMITTED LANDFILL IN PINEWOOD, SOUTH CAROLINA FOR
DISPOSAL.

EXCAVATION BELOW THE WATER-TABLE WILL REQUIRE THE CONSTRUCTION OF THREE DEWATERING TRENCHES. 
THE TRENCHES WILL BE EXCAVATED 100 FT APART, RANGE FROM 290 TO 510 FEET IN LENGTH AND BE
APPROXIMATELY 12 FEET DEEP.  AT THE SURFACE THE TRENCHES WILL MEASURE 12 FEET AND NARROW TO 5
FEET NEAR THE BASE.

THE EXCAVATION AND TRANSPORTATION OF THE HAZARDOUS MATERIAL ARE EXPECTED TO EACH REQUIRE THREE
(3) MONTHS TO IMPLEMENT.  TIME REQUIRED FOR DISPOSAL AT A SUBTITLE C - APPROVED LANDFILL DEPENDS
ON THE FACILITY. LONG-TERM OPERATIONS AND MAINTENANCE ARE MOWING AND A MONITORING PROGRAM. 
TOTAL PRESENT WORTH COST IS ESTIMATED TO RANGE FROM $16,425,000 TO $18,500,000.  THIS RANGE
DEPENDS ON THE GROUNDWATER TREATMENT METHOD.

6.1.4  ALTERNATIVE 4: SOURCE REMOVAL/ON-SITE TREATMENT OF SOILS (FIXATION)

THIS ALTERNATIVE CONSISTS OF EXCAVATION OF CONTAMINATED SOILS AND DEBRIS, SEPARATION OF DEBRIS
FROM SOILS, CHEMICAL FIXATION OF SOILS AND TREATED SOIL REPLACEMENT.  A TREATABILITY STUDY FOR
THE CHEMICAL FIXATION PROCESS HAS BEEN CONDUCTED.  THE RESULTS FROM THE STUDY HAVE BEEN USED TO
SELECTED A FIXANT COMBINATION THAT, WHEN MIXED WITH THE CONTAMINATED SOILS, WILL IMMOBILIZE THE



CONTAMINANTS AND MINIMIZE THE THREAT OF FUTURE LEACHING INTO THE GROUNDWATER.  THUS, THE SOURCE
OF GROUNDWATER CONTAMINATION WILL BE REMOVED.

AS IN ALTERNATIVE 3, IT IS ANTICIPATED THAT 54,500 CUBIC YARDS OF MATERIAL WILL REQUIRE
EXCAVATION.  IT IS ESTIMATED THAT THIS WILL CONSIST OF 18,500 CUBIC YARDS OF BATTERY CASINGS AND
36,000 CUBIC YARDS OF SOILS.  AS IN THE ABOVE ALTERNATIVE, THE SOIL WOULD REQUIRE HAZARDOUS  
CHARACTERISTIC TESTING.  THE DEBRIS WILL BE SEPARATED FROM THE SOILS BY SCREENING AND HANDLED BY
ONE OF THE THREE OPTIONS AS DESCRIBED BELOW:

A.  OFF-SITE LANDFILL

IN THIS METHOD OF DEBRIS DISPOSAL THE MATERIAL IS TRANSPORTED AND DISPOSED IN A RCRA SUBTITLE C
- APPROVED LANDFILL.  THE TIME ESTIMATED FOR IMPLEMENTATION IS 3 MONTHS.  THE TOTAL PRESENT
WORTH COST FOR THIS ALTERNATIVE WITH LANDFILL DISPOSAL OF DEBRIS RANGES FROM $8,469,000 TO  
$10,766,000.

B.  ON-SITE INCINERATION

ROTARY KILN INCINERATION WOULD BE USED TO TREAT THE EXCAVATED DEBRIS. THE STANDARD INCINERATION
PROCESS USING A ROTARY KILN WILL YIELD SOME ASH WHICH WILL REQUIRE HAZARDOUS CHARACTERISTIC
TESTING PRIOR TO BEING DISPOSED AT AN APPROPRIATE FACILITY.  THIS IS ESTIMATED TO REQUIRE THREE  
MONTHS FOR DEBRIS INCINERATION.  THE TOTAL PRESENT WORTH COST FOR THIS ALTERNATIVE WITH DEBRIS
INCINERATION RANGES FROM $6,768,000 TO $9,064,000.

C.  OFF-SITE RECYCLING

A THIRD ALTERNATIVE METHOD OF HANDLING THE DEBRIS SCREENED FROM THE SOIL IS RECYCLING.  THE
DEBRIS IS REDUCED TO APPROXIMATELY ONE-HALF INCH DIAMETER CHIPS AND WASHED BEFORE TRANSPORT TO
AN EPA-APPROVED RECYCLING FIRM.  THE SCREENING PROCESS AND THE GRINDING AND WASHING EACH WILL
TAKE APPROXIMATELY 3 MONTHS.

SOILS WILL BE STORED ON A TEMPORARY STORAGE PAD.  CONSTRUCTION OF THIS PAD SHALL ENTAIL PLACING
A CLAY LAYER OVER A PLASTIC MEMBRANE LARGE ENOUGH TO STORE 1,000 CUBIC YARDS OF SOIL AT A DEPTH
OF 5 FEET.  AT THE PAD, THE SOILS WILL BE COMBINED WITH THE FIXANT(S).  AFTER MIXING ON-SITE,
THE MASS WILL BE TESTED FOR COMPRESSIVE STRENGTH, HOMOGENEITY, AND TOXIC CHARACTERISTICS (TC) TO
ASSURE PERFORMANCE CRITERIA AND RCRA REQUIREMENTS HAVE BEEN MET.  THE FIXED MATERIAL WILL THEN
BE REPLACED IN THE EXCAVATED AREAS; ANY REMAINING EMPTY VOLUME WILL BE BACKFILLED WITH CLEAN
FILL.

ESTIMATED TIME FOR IMPLEMENTATION IS 3 MONTHS EACH FOR EXCAVATION AND SCREENING.  CHEMICAL
FIXATION REQUIRES APPROXIMATELY 100 DAYS.  LONG TERM OPERATION AND MAINTENANCE WILL REQUIRE
MOWING, SITE MAINTENANCE, AND A MONITORING PROGRAM.  THE TOTAL PRESENT WORTH COST FOR
ALTERNATIVE 4 AND DEBRIS RECYCLING IS ESTIMATED TO RANGE FROM $5,864,000 TO $8,161,000.

6.1.5  ALTERNATIVE 5: SOURCE REMOVAL/ON-SITE TREATMENT OF SOILS (HEAP LEACHING)/OFF-SITE LEAD
       RECOVERY

THIS ALTERNATIVE CONSISTS OF EXCAVATING THE CONTAMINATED SOILS AND DEBRIS, SCREENING THE DEBRIS
FROM THE SOILS, HEAP LEACHING OF THE SOILS (SOIL WASHING), SITE RESTORATION, AND SMELTER
RECOVERY OF LEAD FROM THE LEACH LEAD CAKE.

SOURCE MATERIAL WILL BE EXCAVATED AND DEBRIS WILL BE SCREENED AND REMEDIATED, AS DESCRIBED IN
ALTERNATIVE 4.



HEAP LEACHING, OR SOILS WASHING, WILL BE PERFORMED ON THE SOILS AS THEY ARE EXCAVATED.  A
TEMPORARY STORAGE PAD WILL HOLD THIS SOIL, APPROXIMATELY 9,000 CUBIC YARDS, FOR TREATMENT. 
SPRAY EQUIPMENT WILL DISTRIBUTE A HEAP LEACH SOLVENT OVER THE 10 FT HIGH PILE.  THIS 
METAL-EXTRACTING SOLVENT WILL THEN BE COLLECTED AFTER PERCOLATING THROUGH THE SOIL PILE IN A
STORAGE PAD DRAIN.

THE LEAD WILL BE EXTRACTED (APPROXIMATELY 95 PERCENT RECOVERY) FROM THE SOLVENT, THICKENED,
DRIED, AND SENT TO A SMELTER.  THE COLLECTED SOLVENT WILL BE RECYCLED UNTIL SPENT.  SAMPLING OF
SOILS WILL DETERMINE THE FINAL TREATMENT PASS AND WILL MEET THE STANDARDS APPROVED BY THE EPA
AND FDER.

A NON-HAZARDOUS SOLVENT WILL BE ADDED TO THE SOILS TO DESTROY THE HEAP LEACHING SOLVENT. 
VERIFICATION SAMPLING OF THIS SOIL WILL BE DONE TO INSURE CLEAN-UP CRITERIA IS MET.  ON-SITE
BACKFILLING AND REGRADING WILL PROCEED WITH ADDITIONAL FILL IF NECESSARY.

A PILOT STUDY WILL BE REQUIRED TO PROVIDE DATA ON THE FEASIBILITY OF HEAP LEACHING THESE SOILS.

AS ESTIMATED FOR THE PREVIOUS ALTERNATIVES, THE TIME FOR IMPLEMENTATION IS APPROXIMATELY 3
MONTHS FOR EXCAVATION, SCREENING, AND DISPOSAL.  HEAP LEACHING WILL REQUIRE 12 TO 18 MONTHS. 
OPERATION AND MAINTENANCE AFTER REMEDIATION WILL BE SIMILAR TO ANY OF THE OTHER ALTERNATIVES
INVOLVING BACKFILLING, REGRADING, AND REVEGETATING, I.E. A MOWING AND MONITORING PROGRAM.  THE
PILOT STUDY TIME WOULD REQUIRE A FEW MONTHS.

ONCE SEGREGATED FROM THE SOILS, THE BATTERY CASING DEBRIS WILL BE HANDLED BY ONE OF THE THREE
METHODS DESCRIBED FOR ALTERNATIVE 4.  THE ESTIMATED TOTAL PRESENT WORTH COST FOR HEAP LEACHING
OF SOILS COMBINED WITH LANDFILLING THE DEBRIS RANGES FROM $9,334,000 TO $11,230,000, WITH  
INCINERATING THE DEBRIS RANGES FROM $7,633,000 TO $9,064,000, AND WITH RECYCLING THE DEBRIS
RANGES FROM $6,729,000 TO $8,625,000.

6.1.6  SURFACE WATER AND GROUNDWATER REMEDIATION

BOTH SURFACE WATER AND GROUNDWATER QUALITY AT THE SMC SITE HAVE BEEN AFFECTED BY PAST DISPOSAL
PRACTICES.  LEAD CONCENTRATIONS IN THE HOLDING POND WERE FOUND TO BE AS HIGH AS 1,300 MG/L. 
GENERALLY, LEAD CONCENTRATION IN THE GROUNDWATER IS BELOW 0.040 MG/L, EXCEPT IMMEDIATELY 
NORTHEAST OF THE HOLDING POND WHERE IT RANGES BETWEEN 0.13 AND 0.17 MG/L.  REMEDIATION OF THE
GROUNDWATER SHALL INCLUDE RECOVERY OF GROUNDWATER FROM THE EFFECTED AREAS AND SUBSEQUENT
TREATMENT.

GROUNDWATER TREATMENT WILL ADDRESS LEAD AND CHROMIUM CONTAMINATION.  THE VOLUME OF CONTAMINATED
GROUNDWATER CANNOT BE PRECISELY CALCULATED DUE TO FLUCTUATIONS FROM STORMWATER PERCOLATION, SOIL
POROSITY, AND THE TOPOGRAPHY OF THE SURFICIAL CONFINING UNIT.  HOWEVER, THE ESTIMATED VOLUME OF
CONTAMINATED GROUNDWATER IS APPROXIMATELY 17 MILLION GALLONS.

6.1.6.1  SURFACE WATER AND GROUNDWATER RECOVERY

DUE TO THE RELATIVELY THIN (10 FEET IN MID-1987) SATURATED THICKNESS OF THE SURFICIAL AQUIFER,
USE OF WELLS FOR GROUNDWATER RECOVERY IS NOT AN EFFICIENT METHOD FOR RECOVERING CONTAMINATED
GROUNDWATER.  RATHER, THE EXISTING HOLDING POND, SUPPLEMENTED WITH AN INFILTRATION TRENCH
EXCAVATED IN THE MOST CONTAMINATED PART OF THE SURFICIAL AQUIFER, WILL ALLOW RECOVERY OF THE
AFFECTED GROUND WATER.

6.1.6.1.1  HOLDING POND AND INFILTRATION TRENCH

THE HOLDING POND IS EXCAVATED INTO THE SURFICIAL AQUIFER AND THUS IS HYDRAULICALLY CONNECTED



WITH IT.  MULTIPLE ROUNDS OF WATER LEVEL MEASUREMENTS INDICATE THAT GROUNDWATER FLOWS RADIALLY,
AWAY FROM THE POND DUE TO LOCAL GROUNDWATER MOUNDING.  DURING THE EARLY STAGES OF GROUNDWATER
REMEDIATION, THE HOLDING POND WILL BE EMPTIED BY PUMPING POND WATER TO THE TREATMENT SYSTEM
DESCRIBED BELOW AND ULTIMATELY TO ONE OF THE FOLLOWING: THE PLANT CITY PUBLICLY OWNED TREATMENT
WORKS (POTW); RECIRCULATED TO ON-SITE WETLANDS; OR TO THE AQUIFER TO PROMOTE FLUSHING. THE
PERMITTING REQUIREMENTS WILL BE MET FOR ANY OF THESE DISCHARGE OPTIONS.  LOWERING THE LEVEL OF
THE POND WATER IS EXPECTED TO CAUSE REVERSAL OF THE GROUNDWATER GRADIENT, INDUCING GROUNDWATER
TO FLOW TO THE POND.  THE EMPTIED POND WILL BE BACKFILLED WITH CLEAN SAND AND CAPPED WITH LOW
PERMEABILITY MATERIAL.  A LARGE DIAMETER WELL WILL BE INSTALLED IN THE NORTH CENTRAL PART OF THE
BACKFILLED POND TO PERMIT CONTINUED RECOVERY AND TREATMENT OF THE AFFECTED GROUNDWATER.

AN INFILTRATION TRENCH TRENDING IN A NORTHEASTERLY DIRECTION WILL BE EXCAVATED NEAR THE
NORTHEASTERN CORNER OF THE HOLDING POND.  THE LENGTH WILL BE APPROXIMATELY 320 FEET AND WILL BE
EXCAVATED TO THE CONFINING UNIT, A DEPTH OF APPROXIMATELY 15 FEET.  A PERFORATED COLLECTION PIPE 
WILL BE INSTALLED AT THE BASE OF THE TRENCH PRIOR TO BACKFILLING THE TRENCH WITH SAND.

IT IS ESTIMATED A STATIC FLOW RATE OF 50 GALLONS PER MINUTE (GPM) IS PLANNED FOR THE POND WATER
AND GROUNDWATER SYSTEM.  THE TRENCH WILL BE PUMPED AT AN APPROXIMATE STATIC RATE OF 20 TO 25 GPM
TO A 10,000 GALLON STORAGE TANK.  WITH BOTH UNITS OPERATING THE FLOW RATE IS ESTIMATED TO BE 75
GPM.

6.1.6.2  SURFACE WATER AND GROUNDWATER TREATMENT

DURING DEVELOPMENT OF THE REMEDIAL ALTERNATIVES FOR THE SMC SITE THREE PROCESSES WERE CONSIDERED
FOR TREATMENT OF THE RECOVERED SURFACE WATER AND GROUNDWATER.  THE WATER PRODUCED DURING SOIL
EXCAVATION PRIOR TO REMEDIATION WILL BE TREATED BY ONE OF THE PROCESSES DESCRIBED BELOW.

THE FIRST ALTERNATIVE INCLUDES CHEMICAL PRECIPITATION OF METALS FOLLOWED BY ION FILTRATION.  THE
SECOND ALTERNATIVE INVOLVES ELECTROCHEMICAL PRECIPITATION FOLLOWED BY CLARIFICATION AND
MULTIMEDIA FILTRATION.  THE THIRD GROUNDWATER TREATMENT PROCESS EVALUATED WAS ELECTROCHEMICAL  
PRECIPITATION FOLLOWED BY MICROFILTRATION.

EACH TREATMENT UNIT WILL BE SIZED FOR A FLOW RATE FROM THE HOLDING TANK OF 75 GPM.  THE INFLUENT
LEAD CONCENTRATION FOR DESIGN PURPOSES WAS ESTABLISHED AS 1.5 MG/L.  THE TREATMENT METHODS
PROPOSED ARE CAPABLE OF TREATING THE WASTE TO MEET THE STATE OF FLORIDA DRINKING WATER STANDARDS
(DWS).  TREATABILITY STUDIES WILL BE REQUIRED TO DETERMINE THE EFFICIENCY OF THE PROPOSED
TREATMENT TECHNOLOGIES.

IT IS REASONABLE TO ASSUME A CONSTRUCTION AND START-UP TIME OF SIX MONTHS FOR EACH OF THE
METHODS.  THE TREATMENT PLANT CAN EASILY BE LOCATED ON-SITE.

6.1.6.2.1  ION FILTRATION

GROUNDWATER RECOVERED FROM THE CONVERTED POND, INFILTRATION TRENCHES AND THE DEWATERING TRENCHES
WILL BE PUMPED TO A 10,000 GALLON STORAGE TANK WHERE CHEMICALS WILL BE ADDED TO PROLONG
FILTRATION CYCLES AND PREVENT BINDING OF THE FILTER CLOTH ON THE FILTER PRESS.  IN ADDITION,
CAUSTIC SODA AND AGENTS TO PROMOTE FLOC FORMATION WILL BE ADDED TO PROMOTE THE FORMATION OF A
LEAD HYDROXIDE PRECIPITATE AND CO-PRECIPITATE THE LEAD. THE SPECIFIC AGENTS TO BE USED WILL BE
DETERMINED FOLLOWING TREATABILITY TESTING.  FOLLOWING PRECIPITATION AND FLOCCULATION OF METALS,
THE PROCESS WILL REMOVE SUSPENDED SOLIDS BY SAND FILTRATION PRIOR TO REMOVAL OF THE REMAINING
SOLUBILIZED LEAD AND SULFATES BY ION FILTRATION. SOLIDS GENERATED DURING THE FILTRATION PROCESS
WILL BE FIXED IN THE SAME MANNER SITE SOILS SHALL BE.

THE ION FILTRATION PROCESS IS BASED ON PASSING METAL-CONTAMINATED WATER THROUGH A MEDIUM THAT



SELECTIVELY BINDS CATIONS.  THE MEDIUM REMOVES METAL IONS AND TENDS TO NEUTRALIZE THE TREATED
WATER.  ION FILTRATION DOES NOT PRODUCE SLUDGES; HOWEVER, AFTER THE FILTRATION MEDIA BECOME
SATURATED AND INCAPABLE OF COLLECTING ADDITIONAL METALS, THE SPENT MEDIA MUST BE DISPOSED.  THE
MEDIUM WILL HAVE TO BE LANDFILLED IN A RCRA CLASS I LANDFILL OR CHEMICALLY FIXED AND LANDFILLED.

BENCH AND PILOT SCALE TESTING WILL BE NECESSARY FOR THIS AND THE OTHER TECHNOLOGIES DISCUSSED
BELOW.  THIS TESTING WILL DETERMINE TREATABILITY, SIZE, LOADING, AND OTHER DESIGN PARAMETERS. 
THIS METHOD WILL ACHIEVE THE CLEANUP GOALS FOR THE LEAD CONTAMINATING THE GROUNDWATER BY
TREATING IT TO LEVELS WHICH MEET THE DISPOSAL REQUIREMENTS.  THIS TREATMENT SYSTEM IS
ANTICIPATED TO MEET A "BEST AVAILABLE TECHNOLOGY ECONOMICALLY FEASIBLE" CRITERIA.  CONSTRUCTION
OF THIS SYSTEM WILL BE SIMPLER THAN THE TWO OTHER TECHNOLOGIES DESCRIBED.  ONCE FLOW RATE IS
ESTABLISHED, FILTRATION IS CONTINUOUS.  OPERATION AND MAINTENANCE (O&M) INVOLVES CHECKING FLOW
RATES, MECHANICAL CONDITIONS AND PRESSURES IN ADDITION TO SAMPLING THE INFLUENT AND EFFLUENT. 
O&M WILL BE RELATIVELY SIMPLE, REQUIRING ONLY TWO HOURS A DAY FOR OVERSIGHT.

6.1.6.2.2  ELECTROCHEMICAL PRECIPITATION AND CLARIFICATION

WATER FROM THE 10,000 GALLON STORAGE TANK IS ADJUSTED TO BETWEEN 8.0 AND 8.5 PH UNITS PRIOR TO
PUMPING INTO AN ELECTROCHEMICAL CELL WHERE LEAD AND IRON HYDROXIDE CO-PRECIPITATE.  FROM THE
ELECTROCHEMICAL CELL, PRECIPITATE-BEARING WATER IS TRANSFERRED TO A CLARIFIER FOR SEPARATION OF
THE PRECIPITATE.  COAGULANTS ARE ADDED IN THE CLARIFIER TO PROMOTE SLUDGE FORMATION.  THE SLUDGE
FORMED IS DEWATERED AND TRANSPORTED TO AN APPROVED RCRA CLASS I LANDFILL.  ADDITIONAL MULTIMEDIA
FILTRATION IS REQUIRED TO REMOVE THE PRECIPITATE WHICH DID NOT SETTLE OUT DURING CLARIFICATION.

MONITORING WILL BE DONE FREQUENTLY DURING THE INITIAL START-UP AND LESS FREQUENTLY AFTER FOUR
MONTHS.  IN ADDITION TO WATER SAMPLES, THE SLUDGE WILL BE TESTED FOR TCLP EXTRACTION OF LEAD AS
WELL AS TOTAL LEAD.  THIS WILL DETERMINE ITS STATUS AS A HAZARDOUS MATERIAL AND WHETHER ENOUGH  
LEAD IS PRESENT TO BE RECOVERED ECONOMICALLY IN THE SMELTER.  OPERATION AND MAINTENANCE FOR THIS
OPTION WOULD REQUIRE FOUR MAN-HOURS A DAY AND WOULD INCLUDE ROUTINE MONITORING OF THE SYSTEM
(DAILY), SLUDGE REMOVAL FROM THE FILTER PRESS (WEEKLY) AND SAMPLING (BI-WEEKLY).

6.1.6.2.3  MICROFILTRATION/ELECTROCHEMICAL PRECIPITATION

AS WITH ELECTROCHEMICAL PRECIPITATION AND CLARIFICATION, THIS PROCESS REQUIRES PH ADJUSTMENT AND
ELECTROCHEMICAL PRECIPITATION.  AFTER PRECIPITATION, THE PROCESS DIFFERS IN THAT THE WATER IS
ROUTED TO A RECIRCULATION/EQUALIZATION TANK WHERE A COAGULANT IS ADDED.  WATER THEN IS ROUTED TO
MICROFILTRATION VESSELS FOR SOLIDS REMOVAL PRIOR TO ROUTING THE WATER FOR FINAL DISPOSAL EITHER
OFF-SITE OR ONSITE.  CLARIFICATION IS NOT REQUIRED IN THIS PROCESS, SINCE FLOC SIZE NEED ONLY BE
LARGE ENOUGH TO BE SCREENED OUT.  SLUDGE PRODUCTION WILL BE APPROXIMATELY 1 - 2 FT(3)/D. 
SAMPLING WOULD BE DONE AS DESCRIBED IN THE PROCESS DESCRIBED FOR ELECTROCHEMICAL PRECIPITATION
AND CLARIFICATION.

PUMPING AND TREATMENT MAY REQUIRE FROM SIX TO NINE MONTHS FOR CONSTRUCTION AND IMPLEMENTATION;
HOWEVER, BEFORE THE DESIRED RESULTS ARE OBSERVED, IT IS EXPECTED THAT A MINIMUM OF FIVE YEARS OF
CONTINUED O & M IS NECESSARY.  LONG TERM OPERATION AND MAINTENANCE WILL REQUIRE CULVERT  
CLEANING, AND PUMP AND PIPING REPLACEMENT.

DISCHARGE OF TREATED WATER TO THE PLANT CITY POTW IS THE PREFERRED DISPOSAL OPTION AND WILL
LIKELY BE ALLOWABLE FOLLOWING POTW REVIEW OF SMC'S TREATMENT VERIFICATION AND WATER VOLUMES. 
HOWEVER, IF ALL WATER CANNOT BE ROUTED TO THE POTW, OTHER OPTIONS, INCLUDING DISCHARGE UNDER A  
NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT AND RE-INJECTION WILL BE PURSUED. 
THE NPDES PERMIT WOULD SET SPECIFIC CONTAMINANT DISCHARGE LIMITS FOR THE DISCHARGED WATERS.  THE
DECISION WILL DEPEND ON THE DEGREE OF GROUNDWATER TREATMENT.  ANY CHANGE FROM THE SELECTED
OPTION WILL REQUIRE PUBLIC NOTIFICATION, PURSUANT TO SECTION 117 OF SARA.



6.2  WETLAND ALTERNATIVES

THE WETLAND ALTERNATIVES WERE EVALUATED IN THE ADDENDUM TO THE FEASIBILITY STUDY.  A DETAILED
ANALYSIS OF APPROPRIATE TECHNOLOGIES WERE SCREENED FOR THEIR USE AT THE SMC SITE AND FOUR
ALTERNATIVES WERE IDENTIFIED.  THE ALTERNATIVES ARE DESCRIBED BELOW.

6.2.1  NO ACTION ALTERNATIVE

CERCLA 300.430 (E)(6) REQUIRES THAT THE NO ACTION ALTERNATIVE BE CONSIDERED AT EVERY SITE. 
UNDER THE NO ACTION ALTERNATIVE, EPA WOULD TAKE NO FURTHER ACTION IN THE WETLANDS TO CONTROL OR
REMEDIATE CONTAMINATION THEREIN.  THE NO ACTION ALTERNATIVE IMPLIES LEAVING THE SITE IN ITS
PRESENT CONDITION WITHOUT DISTURBING CONTAMINATED SEDIMENTS. HOWEVER, PHYSICAL, CHEMICAL, AND
BIOLOGICAL MONITORING WOULD BE PERFORMED OVER A PERIOD OF 30 YEARS IN THIS ALTERNATIVE.  A
PUBLIC HEALTH ASSESSMENT WOULD BE PERFORMED EVERY FIVE YEARS TO EVALUATE POTENTIAL CHANGES IN
RISK ASSOCIATED WITH NO ACTION.

POTENTIAL HEALTH RISKS WOULD REMAIN ASSOCIATED WITH CURRENT CONDITIONS. THIS ALTERNATIVE EXCEEDS
EPA'S ACCEPTABLE TARGET RISK RANGE AND DOES NOT ATTAIN ARARS.

THE ESTIMATED PRESENT WORTH COST OF THIS ALTERNATIVE IS $608,000.

6.2.2  MECHANICAL CONTROLS ALTERNATIVE

THE MECHANICAL CONTROLS ALTERNATIVE CONSISTS OF PLACING BARRIERS TO RESTRICT ACCESS TO
CONTAMINATED SOILS AND SEDIMENTS WITHIN THE WETLANDS. THE WESTERN AND EASTERN MARSH AREAS WOULD
BE APPROACHED DIFFERENTLY DUE TO DIFFERENT ENVIRONMENTAL AND HUMAN RECEPTOR EXPOSURE POTENTIALS. 
THE WESTERN MARSH MECHANICAL CONTROL WOULD CONSIST OF THE CONSTRUCTION OF A FENCE TO RESTRICT
CATTLE ACCESS TO THE MARSH AREA FROM ADJACENT PASTURE. THE FS ADDENDUM FOR THE WETLANDS DID NOT
CONSIDER FENCING FOR THE EASTERN MARSH BECAUSE ACCESS BY CATTLE IS ALREADY LIMITED BY SITE  
CONDITIONS AND ITS LOCATION.

THE MECHANICAL CONTROLS IN THE EASTERN MARSH INCLUDE PLACEMENT OF A FLOOD CONTROL MECHANISM AT
THE OUTLET OF THE EASTERN MARSH TO ENSURE INUNDATION.  THIS IS NOT CONSIDERED FOR THE WESTERN
MARSH BECAUSE OF ITS ISOLATION AND LACK OF SURFACE WATER FLOW INTO IT.  THE ALTERNATIVE, AS IT
APPLIES TO EACH MARSH, IS DESCRIBED BELOW IN THE FOLLOWING SECTIONS.

THERE IS A POSSIBILITY THAT, BY LEAVING CONTAMINATED SEDIMENTS IN THE MARSH, THE AWQC FOR
SURFACE WATER MAY BE EXCEEDED.  THE CONCLUSION OF THE WETLAND IMPACT STUDY STATED THAT IF THE
MARSH WAS PERMANENTLY FLOODED, THE HAZARDOUS METALS IN THE SEDIMENTS WOULD REMAIN UNDER  
ANAEROBIC CONDITIONS AND WOULD BE CHEMICALLY BOUND AND SEQUESTERED IN THE SEDIMENTS.  THIS WOULD
GREATLY DECREASE THE POTENTIAL FOR METAL TRANSPORT FROM THE SEDIMENTS TO THE SURFACE WATER.  IN
ORDER TO SELECT THIS ALTERNATIVE A WAIVER OF THE AWQC IS REQUIRED.  THE WAIVER IS JUSTIFIED BY
THE POTENTIAL NEGATIVE ENVIRONMENTAL IMPACT THAT COULD BE CREATED BY TRYING TO EXCAVATE THE
CONTAMINATED MARSH SEDIMENTS, WHICH INVOLVES COMPLETE DESTRUCTION OF THE WETLAND AND POTENTIAL
MOBILIZATION OF LEAD BEYOND THE SITE AREA (CERCLA 121(D)(4)(B)).  THIS WAIVER WILL NOT APPLY TO
THE TREATED WATERS DISCHARGED TO THE MARSH SURFACE WATERS. EPA DID NOT IDENTIFY THIS WAIVER IN
THE PROPOSED PLAN; HOWEVER, THIS WAIVER DOES NOT SIGNIFICANTLY ALTER THE SCOPE, PERFORMANCE, OR
COST OF THE REMEDY.

FEDERAL EXECUTIVE ORDER 11990, PROTECTION OF WETLANDS, REQUIRES FEDERAL AGENCIES IN CARRYING OUT
THEIR RESPONSIBILITIES TO TAKE ACTION TO MINIMIZE THE DESTRUCTION, LOSS, OR DEGRADATION OF
WETLANDS, AND TO PRESERVE AND ENHANCE THE NATURAL AND BENEFICIAL VALUES OF WETLANDS.

SECTION 404(B)(1) OF THE CLEAN WATER ACT ALSO REQUIRES THAT PRACTICABLE STEPS MUST BE TAKEN TO



MINIMIZE ADVERSE IMPACTS TO WETLANDS FROM FILL. IN THE CASE OF THIS ALTERNATIVE, THE
CONTAMINATED SEDIMENTS REMAINING IN THE MARSH WILL CONTINUE TO IMPAIR THE BIOLOGICAL
PRODUCTIVITY AND DIVERSITY OF THE WETLAND ECOSYSTEM.  TO MINIMIZE THE EFFECTS OF THIS IMPACT,
MITIGATION IS REQUIRED TO CREATED NEW AREAS OF WETLANDS THAT WILL REPLACE THE FUNCTIONS LOST IN
THE ONSITE WETLAND.  A SPECIFIC MITIGATION PLAN WILL BE DEVELOPED AS PART OF THE REMEDIAL DESIGN
AND IN ACCORDANCE WITH THE EPA REGIONAL MITIGATION GUIDELINES.

6.2.2.1  WEST MARSH

THIS ALTERNATIVE WOULD INVOLVE INSTALLATION OF A FENCE TO ENLARGE THE EXISTING FENCED AREA
SURROUNDING THE SMC SITE.  THE FENCE WOULD CONSIST OF APPROXIMATELY 400 FEET OF A 3-STRAND
BARBED WIRE FENCE, FOUR FEET IN HEIGHT, BETWEEN THE COW PASTURE AND THE WESTERN MARSH.  THIS
SHOULD DETER PASSAGE OF HUMANS AND CATTLE.

POTENTIAL HEALTH RISKS BY INGESTION OF MARSH SEDIMENTS AND SURFACE WATER WOULD REMAIN, SINCE
ACCESS IS NOT COMPLETELY OR PERMANENTLY PREVENTED. WILDLIFE USE OF THE MARSH WILL NOT BE 
ENTIRELY INHIBITED.  THIS ALTERNATIVE MAY EXCEED THE SURFACE WATER ARARS; HOWEVER, THIS MAY BE  
TEMPORARY.

O&M WOULD CONSIST OF FENCE REPAIR, AND MONITORING OF WATER AND SEDIMENT QUALITY AND BIOLOGICAL
SYSTEMS.  THE TOTAL ESTIMATED PRESENT WORTH COST FOR THE WEST MARSH MECHANICAL CONTROL
ALTERNATIVE IS $214,000.

6.2.2.2  EAST MARSH

THIS ALTERNATIVE WOULD INVOLVE UTILIZING A FLOOD CONTROL MEASURE AT THE OUTLET OF THE EASTERN
MARSH.  THE FLOOD CONTROL WOULD CONSIST OF A FIXED WEIR AND ASSOCIATED SUPPORTING BERM
CONSTRUCTED AT THE OUTLET OF THE EASTERN WETLAND.  HEIGHT OF THE WEIR WOULD BE DETERMINED DURING
DESIGN; HOWEVER, FOR COST CALCULATION PURPOSES THE FS ADDENDUM ESTIMATED AN ELEVATION OF
APPROXIMATELY 115 FEET BASED ON THE TOPOGRAPHY OF THE EASTERN WETLAND.

IN ADDITION, THE PRESENT ONSITE PERIMETER DITCH WILL BE DIVERTED TO THE EASTERN WETLAND TO
INCREASE THE SUPPLY OF SURFACE WATER INPUT AND ENSURE INUNDATION.  DIVERSION WILL DEPEND UPON
THE CONCENTRATIONS OF CONTAMINANTS IN THE DITCH, AS WELL AS ONSITE SOIL AND GROUNDWATER  
REMEDIATION ACTIVITIES.

A HYDROLOGIC STUDY SHALL BE PERFORMED PRIOR TO DESIGN OF THE WEIR WHICH WILL ENSURE THE
EFFECTIVENESS OF CONTROLS IN ACHIEVING CONTINUAL SURFACE WATER INUNDATION OVER THE EAST MARSH.

THE MONITORING PROGRAM FOR THIS ALTERNATIVE WOULD FOLLOW THE SAME PROCEDURE AS THAT PROPOSED FOR
THE NO ACTION ALTERNATIVE.  HOWEVER, EMPHASIS WOULD BE PLACED ON HYDRAULIC MONITORING TO ASSESS
WHETHER THE MODEL CORRECTLY ESTIMATED WATER ELEVATIONS.  IN ADDITION, PLANT COMMUNITY MONITORING
IS REQUIRED TO ASSESS ANY CHANGES IN COMMUNITY RESTRUCTURING.

NEED FOR RESTORATION OF APPROXIMATELY ONE ACRE OF WETLANDS IN THE EAST MARSH IS EXPECTED DUE TO
POTENTIAL IMPACTS FROM CONSTRUCTION ACTIVITIES.

THE TOTAL ESTIMATED PRESENT WORTH COSTS, INCLUDING O&M, FOR THE EAST MARSH MECHANICAL CONTROL
ALTERNATIVE IS $674,000.

6.2.3  LOW PERMEABILITY COVER AND SOLIDIFICATION ALTERNATIVE

THIS ALTERNATIVE WAS EVALUATED FOR BOTH WETLANDS ON THE SMC SITE IN THE FS ADDENDUM.  THE LOW
PERMEABILITY (CLAY) COVER REQUIRES PLACEMENT OF CLAY AND TOPSOIL OVER SOLIDIFIED CONTAMINATED



SEDIMENTS.  IT IS ESTIMATED THAT THE UPPER FOUR FEET OF MARSH SEDIMENTS WOULD HAVE TO BE 
SOLIDIFIED IN ORDER TO ACHIEVE CAP STABILITY.  HOWEVER, THE ACTUAL DEPTH MUST BE DETERMINED
DURING THE REMEDIAL DESIGN, AND IS BASED ON CONTAMINATION DEPTH AND COMPOSITION OF SEDIMENT. 
FOLLOWING PREPARATION OF THE SUBGRADE, A ONE-FOOT CLAY LINER, A ONE-FOOT DRAINAGE LAYER, AND SIX
INCHES OF TOPSOIL WOULD BE PLACED IN BOTH MARSHES.  IF NECESSARY, DRAINAGE DIVERSION FEATURES,
SUCH AS COVER GRADING AND CULVERT MODIFICATION WOULD BE CONSTRUCTED TO PROMOTE RUNOFF OF SURFACE
WATER.

OPERATION, MAINTENANCE, AND MONITORING OF THE COVER SYSTEM WOULD BE PERFORMED FOR A PERIOD OF 30
YEARS.

SECTION 404(B)(1) OF THE CLEAN WATER ACT ALSO REQUIRES THAT PRACTICABLE STEPS MUST BE TAKEN TO
MINIMIZE ADVERSE IMPACTS TO WETLANDS FROM FILL. TO ACHIEVE NO NET LOSS OF WETLANDS, AND TO
MINIMIZE THE ADVERSE EFFECTS OF FILLING AT THE SITE, MITIGATION IS REQUIRED.  THIS INVOLVES
REPLACING LOST WETLANDS AT THE SITE BY CREATING OR RESTORING A WETLAND AREA.  A SITE SPECIFIC
MITIGATION PLAN WILL BE DEVELOPED AS PART OF THE REMEDIAL DESIGN AND IN ACCORDANCE WITH THE EPA
REGIONAL MITIGATION GUIDELINES.

6.2.3.1  WEST MARSH

SOLIDIFICATION OF APPROXIMATELY 10,200 CUBIC YARDS (CY) OF SEDIMENT WOULD BE REQUIRED IN THE
WEST MARSH.  CAP CONSTRUCTION IS ESTIMATED TO COVER THE ENTIRE MARSH, ALSO ESTIMATED AT 7,085
SQUARE YARDS (SQ YD).

THE TOTAL PRESENT WORTH COST FOR THIS ALTERNATIVE IN THE WEST MARSH IS ESTIMATED TO BE $978,000,
INCLUDING A 2:1 RATIO WETLAND MITIGATION OF $110,000 AND OPERATION AND MAINTENANCE FOR COVER AND
MITIGATED WETLANDS OF $40,400.

6.2.3.2  EAST MARSH

SOLIDIFICATION OF APPROXIMATELY 31,000 CY OF SEDIMENT/SOIL WOULD BE REQUIRED IN THE EAST MARSH. 
CAP CONSTRUCTION IS ESTIMATED TO COVER AN AREA OF 29,350 SQ YD, WHICH IS THE APPROXIMATE AREA OF
THE ENTIRE MARSH.

THE TOTAL PRESENT WORTH COST FOR THIS ALTERNATIVE IN THE EAST MARSH IS ESTIMATED TO BE
$3,255,000, INCLUDING A 2:1 RATIO WETLAND MITIGATION OF $275,000 AND OPERATION AND MAINTENANCE
FOR COVER AND MITIGATED WETLANDS OF $181,600.

6.2.4  SEDIMENT REMOVAL ALTERNATIVE

THIS REMEDIAL ALTERNATIVE CONSISTS OF EXCAVATION OF SEDIMENTS AND SOILS EXCEEDING SPECIFIC LEAD
CONCENTRATIONS.  THE FS ADDENDUM EVALUATES THIS ALTERNATIVE FOR A VARIETY OF LEAD CONCENTRATIONS
AND ASSUMES A DEPTH OF TWO FEET IS ADEQUATE TO REMOVE THE CONTAMINATED SEDIMENTS.  A RANGE OF
LEAD CONCENTRATIONS WERE USED TO DETERMINE RELATIVE COST.  HOWEVER, SOIL CLEANUP CRITERIA IS THE
OVERRIDING FACTOR OF SOIL DEPTH REMOVAL.  THE SOIL AND SEDIMENT WOULD REQUIRE HAZARDOUS
CHARACTERISTIC TESTING TO DETERMINE WHETHER THE SOIL WOULD BE CONSIDERED HAZARDOUS UNDER THE
LAND DISPOSAL RESTRICTIONS.  REMOVED SEDIMENTS WILL BE SOLIDIFIED AND DISPOSED ONSITE OR OFFSITE
AT A RCRA LANDFILL.  REGRADING THE SITE TO ORIGINAL CONTOURS, SUCH AS RESTORING HISTORICAL
WETLAND FEATURES, OR BACKFILLING THE EXCAVATED WETLAND WILL BE PERFORMED FOLLOWING WETLAND  
EXCAVATION.  TREATABILITY OR BENCH-SCALE STUDIES ARE NECESSARY TO DETERMINE THE MOST APPROPRIATE
MIXTURE FOR THE SMC SITE.

AN EXTENSIVE CHEMICAL, PHYSICAL, AND BIOLOGICAL MONITORING PROGRAM SIMILAR TO THAT DESCRIBED IN
THE NO ACTION ALTERNATIVE WOULD BE PERFORMED BIANNUALLY FOR 5 YEARS.  THE CREATION, MAINTENANCE,



AND MONITORING PERIOD OF THE WETLAND WOULD BE FOR THIRTY YEARS.

THERE IS A POSSIBILITY THAT IN SELECTION OF A SAFE CLEAN-UP GOAL FOR CONTAMINATED SEDIMENTS IN
THE MARSHES, THE AWQC FOR SURFACE WATER MAY BE EXCEEDED BY ANY REMAINING CONTAMINATED SEDIMENT. 
IN ORDER TO SELECT THIS ALTERNATIVE A WAIVER OF THE AWQC IS REQUIRED.  THE WAIVER IS JUSTIFIED
BY THE POTENTIAL NEGATIVE ENVIRONMENTAL IMPACT THAT COULD BE CREATED BY TRYING TO EXCAVATE THE
REMAINDER OF THE CONTAMINATED SEDIMENTS, WHICH INVOLVES COMPLETE DESTRUCTION OF THE WETLAND AND  
POTENTIAL MOBILIZATION OF LEAD BEYOND THE SITE AREA (CERCLA 121(D)(4)(B)).

FEDERAL EXECUTIVE ORDER 11990, PROTECTION OF WETLANDS, REQUIRES FEDERAL AGENCIES IN CARRYING OUT
THEIR RESPONSIBILITIES TO TAKE ACTION TO MINIMIZE THE DESTRUCTION, LOSS, OR DEGRADATION OF
WETLANDS, AND TO PRESERVE AND ENHANCE THE NATURAL AND BENEFICIAL VALUES OF WETLANDS.

SECTION 404(B)(1) OF THE CLEAN WATER ACT ALSO REQUIRES THAT PRACTICABLE STEPS MUST BE TAKEN TO
MINIMIZE ADVERSE IMPACTS TO WETLANDS FROM FILL. ONE TYPE OF MINIMIZATION IS COMPENSATORY
MITIGATION TO ACHIEVE NO NET LOSS OF WETLANDS, AND TO MINIMIZE THE ADVERSE EFFECTS OF THIS
IMPACT. THIS TYPE OF MITIGATION INVOLVES REPLACING WETLANDS LOST AT THE SITE BY CREATING OR
RESTORING A NEW WETLAND AREA.  IN THE EVENT CONTAMINATED SEDIMENTS REMAIN IN THE MARSH, THEY
WILL CONTINUE TO IMPAIR THE BIOLOGICAL PRODUCTIVITY AND DIVERSITY OF THE WETLAND ECOSYSTEM.  
MITIGATION IS REQUIRED TO CREATE NEW AREAS OF WETLANDS THAT WILL REPLACE THE FUNCTIONS LOST IN
THE ONSITE WETLAND.  A SITE SPECIFIC MITIGATION PLAN WILL BE DEVELOPED AS PART OF THE REMEDIAL
DESIGN AND IN ACCORDANCE WITH THE EPA REGIONAL MITIGATION GUIDELINES.

6.2.4.1  WEST MARSH

TRANSPORT AND DISPOSAL IS ESTIMATED FOR 4,700 CY OF MATERIAL IN THE WEST MARSH.  THE SAME AMOUNT
OF FILL IS ESTIMATED IN THE EVENT THAT THE WETLAND WOULD BE BACKFILLED DURING RESTORATION OF THE
ENTIRE SITE TO HISTORICAL TOPOGRAPHY AND CONTAMINATED MATERIAL WILL BE DISPOSED OFFSITE. 
BACKFILL IS ESTIMATED TO BE 9,900 CY FOR ONSITE DISPOSAL OF CONTAMINATED MATERIAL (NON-WETLAND
AREA).

COST EVALUATIONS FOR THIS ALTERNATIVE ARE PERFORMED ON THE ASSUMPTION THAT THE ENTIRE MARSH WILL
BE EXCAVATED.  TOTAL PRESENT WORTH COST, INCLUDING OPERATION AND MAINTENANCE, FOR THIS
ALTERNATIVE IN THE WEST MARSH IS ESTIMATED TO BE $2,664,000 FOR OFFSITE DISPOSAL AND RESTORATION 
OF ENTIRE SITE TO HISTORICAL TOPOGRAPHY; $2,572,000 FOR OFFSITE DISPOSAL AND RESTORATION OF
PRESENT WETLAND; AND $545,000 FOR ONSITE DISPOSAL AND RESTORATION OF PRESENT WETLAND.

6.2.4.2  EAST MARSH

THIS ALTERNATIVE FOR THE EAST MARSH EVALUATES REMOVAL OF THE MARSH SEDIMENT EXCEEDING LEAD
CONCENTRATIONS OF 110 MG/KG AND 350 MG/KG. REMOVAL OF SEDIMENTS EXCEEDING THE LOWER
CONCENTRATION WOULD BE EQUIVALENT TO REMOVING SEDIMENTS WITHIN THE ENTIRE WETLAND TO A DEPTH OF 
TWO FEET.  REMOVAL OF SEDIMENTS EXCEEDING THE 350 MG/KG LEAD CONCENTRATION WOULD LIMIT REMOVAL
TO A PORTION OF THE MARSH.

EAST MARSH SEDIMENTS EXCEEDING 110 MG/KG ARE ESTIMATED AT 15,600 CY. SEDIMENTS WILL BE EXCAVATED
AND SOLIDIFIED AND REQUIRE THE SAME AMOUNT OF BACKFILL.  SEDIMENTS EXCEEDING 350 MG/KG ARE
ESTIMATED TO TOTAL 8,400 CY.  SEDIMENTS WILL BE EXCAVATED AND SOLIDIFIED AND REQUIRE THE SAME  
AMOUNT OF FILL.

TOTAL PRESENT WORTH COST, INCLUDING OPERATION AND MAINTENANCE, FOR THIS ALTERNATIVE IN THE EAST
MARSH IS ESTIMATED TO BE $8,411,000 FOR EXCAVATION OF SEDIMENTS EXCEEDING 110 MG/KG LEAD,
OFFSITE DISPOSAL AND ENTIRE SITE RESTORATION; $4,828,000 FOR EXCAVATION OF SEDIMENTS EXCEEDING
350 MG/KG, OFFSITE DISPOSAL AND ENTIRE SITE RESTORATION; $5,452,000 FOR EXCAVATION OF SEDIMENTS



EXCEEDING 110 MG/KG LEAD, OFFSITE DISPOSAL AND EAST MARSH RESTORATION; $4,676,000 FOR EXCAVATION
OF SEDIMENTS EXCEEDING 350 MG/KG LEAD, OFFSITE DISPOSAL AND EAST MARSH RESTORATION; $1,641,000
FOR EXCAVATION OF SEDIMENTS EXCEEDING 110 MG/KG LEAD, ONSITE DISPOSAL AND EAST MARSH
RESTORATION; AND $1,047,000 FOR EXCAVATION OF SEDIMENTS EXCEEDING 350 MG/KG LEAD, ONSITE
DISPOSAL AND EAST MARSH RESTORATION.

#SCAA
7.0  SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

ALL ALTERNATIVES WERE EVALUATED BASED ON THE FOLLOWING NINE CRITERIA.

THRESHOLD CRITERIA WHICH EACH ALTERNATIVE MUST MEET CRITERIA TO BE ELIGIBLE FOR SELECTION:

1. OVERALL PROTECTION OF HUMAN HEALTH & THE ENVIRONMENT; AND,

2. COMPLIANCE WITH ALL FEDERAL & STATE APPLICABLE OR RELEVANT APPROPRIATE REQUIREMENTS (ARARS).

PRIMARY BALANCING CRITERIA WHICH EVALUATE TRADEOFFS AMONG THRESHOLD CRITERIA BASED ON THE
FOLLOWING CRITERIA:

3. LONG TERM EFFECTIVENESS AND PERMANENCE;

4. SHORT TERM EFFECTIVENESS;

5. REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT;

6. IMPLEMENTABILITY; AND,

7. COST.

MODIFYING CRITERIA WILL ALSO BE CONSIDERED:

8.  STATE ACCEPTANCE; AND

9.  COMMUNITY ACCEPTANCE.

A SUMMARY OF THE RELATIVE PERFORMANCE OF THE ALTERNATIVES IN THE FS AND THE FS ADDENDUM WITH
RESPECT TO EACH OF THE NINE CRITERIA IS PROVIDED IN THIS SECTION.

7.1  OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT ADDRESSES WHETHER OR NOT A REMEDY
PROVIDES ADEQUATE PROTECTION AND DESCRIBES HOW RISKS POSED THROUGH EACH PATHWAY ARE ELIMINATED,
REDUCED, OR CONTROLLED THROUGH TREATMENT, ENGINEERING CONTROLS, OR INSTITUTIONAL CONTROLS.

7.1.1  SOILS, POND, DITCHES, AND GROUNDWATER ALTERNATIVES

ALTERNATIVE 1 DOES NOT PROVIDE PROTECTION TO HUMAN HEALTH OR THE ENVIRONMENT SO IT WILL NOT BE
ADDRESSED FURTHER IN THE SELECTION OF ALTERNATIVES.

ALL OF THE REMAINING ALTERNATIVES, INCLUDING CONTAINMENT, DISPOSAL OR TREATMENT OF CONTAMINATED
SOILS WOULD PREVENT FURTHER SURFACE OR GROUNDWATER CONTAMINATION; EXISTING CONTAMINATION OF
SURFACE WATER AND GROUNDWATER WOULD BE REMOVED THROUGH TREATMENT.  THUS, EACH OF THESE  
ALTERNATIVES WOULD BE PROTECTIVE OF HUMAN HEALTH VIA THE WATER INGESTION PATHWAY.



ALTERNATIVE 2 WOULD PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH DUE TO INGESTION AND INHALATION
OF THE CONTAMINANTS IN THE SOIL (THROUGH USE OF CONTAMINANT CONTAINMENT).  A REDUCTION IN
MOBILITY OF CONTAMINANTS IS PROVIDED THROUGH CONTAINMENT.  THERE IS THE POTENTIAL FOR CONTINUED 
MIGRATION OF CONTAMINATED GROUNDWATER; HOWEVER, INSTITUTIONAL CONTROLS WITHIN THIS ALTERNATIVES
PROVIDE PROTECTION AGAINST RISK FROM CONTAMINATED GROUNDWATER INGESTION.  DERMAL CONTACT DURING
REMEDIATION SHOULD BE PREVENTED BY APPROPRIATE SAFETY MEASURES.

POTENTIAL FOR OFF-SITE EXPOSURE TO SITE-RELATED CONTAMINANTS WOULD DIMINISH WITH ISOLATION OF
THE SOURCE BY REDUCING THE MOBILITY OF CONTAMINANTS.  BY MINIMIZING CONTAMINANT MIGRATION IN THE
SURFICIAL AQUIFER AND ELIMINATING THE POSSIBILITY OF DISCHARGE TO SURFACE WATERS FROM SURFACE
RUN-OFF, THIS ALTERNATIVE PROVIDES A MODERATE LEVEL OF PROTECTION TO THE ENVIRONMENT.

ALTERNATIVES 3 THROUGH 5, WHICH INVOLVE TREATMENT, WOULD BE EFFECTIVE IN PREVENTING ADVERSE
HEALTH EFFECTS DUE TO INGESTION AND INHALATION OF THE CONTAMINANTS IN THE SOIL.  THE POTENTIAL
FOR ON-SITE EXPOSURE TO CONTAMINATED SOIL AND OFF-SITE EXPOSURE THROUGH MIGRATION OF POSSIBLE 
LEACHATE WOULD BE DIMINISHED DURING REMEDIATION.  ALTERNATIVE 3 PRESENTS A POTENTIAL FOR LOCAL
EXPOSURE THROUGH INHALATION OF DUSTS, AND DISTANT EXPOSURE FROM TRUCK RELEASES AND ACCIDENTS
DURING TRANSPORTATION. SUBSTANTIAL IMPACTS WOULD NOT BE EXPECTED IF APPROPRIATE MANAGEMENT  
PRACTICES ARE IMPLEMENTED.  IMPLEMENTATION OF ALTERNATIVES 4 AND 5 HAS THE POTENTIAL FOR
EXPOSURE DUE TO INHALATION OF DUSTS.  HOWEVER, THIS CAN BE EFFECTIVELY CONTROLLED BY STANDARD
DUST SUPPRESSION TECHNIQUES.

IN ADDITION TO ELIMINATING POTENTIAL EXPOSURE TO SOILS, ALTERNATIVES 3 THROUGH 5 PROVIDE AN
ADEQUATE LEVEL OF CURRENT AND FUTURE PROTECTION TO THE ENVIRONMENT BY LIMITING CONTAMINANT
MIGRATION OFF-SITE.  ALTERNATIVE 3, EXCAVATION AND DISPOSAL, WOULD REDUCE THE POTENTIAL FOR
FUTURE OFF-SITE MIGRATION OF LEACHATE THROUGH SURFACE AND SUBSURFACE ROUTES FROM ONSITE SOURCES;
HOWEVER, POTENTIAL EXPOSURE AT THE OFFSITE DISPOSAL AREA WOULD EXIST.

ALTERNATIVE 4 (CHEMICAL FIXATION) WOULD ISOLATE THE WASTE AND MINIMIZE FUTURE LEACHING INTO THE
ENVIRONMENT.  ALTERNATIVE 5 (HEAP LEACHING) WOULD MINIMIZE THE POTENTIAL FOR OFF-SITE MIGRATION
OF LEACHATE THROUGH SURFACE AND SUBSURFACE ROUTES.

7.1.2  WETLAND ALTERNATIVES

BECAUSE THE NO ACTION ALTERNATIVE OFFERS NO REDUCTION IN RISK TO HUMAN HEALTH AND THE
ENVIRONMENT, IT IS NOT CONSIDERED FURTHER IN THIS ANALYSIS.

THE MECHANICAL CONTROL ALTERNATIVE FOR THE WEST MARSH WOULD NOT PROVIDE COMPLETE PROTECTION TO A
HUMAN EXPOSURE ROUTE VIA SOIL INGESTION, DERMAL CONTACT OR BEEF CATTLE GRAZING IN WETLAND;
HOWEVER, REDUCTION WOULD OCCUR IMMEDIATELY.  ENVIRONMENTAL EXPOSURE IS NOT PROTECTED, SINCE THE  
FENCE IS NOT AN ADEQUATE BARRIER TO UTILIZATION BY WILDLIFE.  HOWEVER, THE FUNCTIONAL VALUE OF
THE WETLAND IS MAINTAINED WITH THIS ALTERNATIVE. MECHANICAL CONTROL OF EAST MARSH THROUGH
INUNDATION PROVIDES A REDUCING ENVIRONMENT WHICH LIMITS THE BIOAVAILABILITY OF LEAD TO THE PLANT
AND ANIMAL COMMUNITY, DECREASING THE POTENTIAL FOR ENVIRONMENTAL EXPOSURE. HOWEVER, THE EXTENDED
PERIOD OF WETLAND INUNDATION WOULD PROMOTE INCREASED BURIAL OF THE VEGETATION AND INCREASED PEAT
ACCUMULATION. IT IS BELIEVED THAT GRADUAL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT WILL
OCCUR THROUGH THE NATURAL TREATMENT PROCESS WITHIN THE ECOSYSTEM.

A REDUCTION IN MOBILITY OF CONTAMINANTS THROUGH FLOODING CONTROLS PROVIDES SOME PROTECTION TO
HUMAN HEALTH AND THE ENVIRONMENT, BY SEQUESTERING THE LEAD IN THE SEDIMENTS.  THE POTENTIAL FOR
HUMAN EXPOSURE TO LEAD DUE TO SWIMMING IN DITCHES AND INGESTING WATER AND SEDIMENTS EXISTS;
HOWEVER, THIS POTENTIAL IS MINIMAL DUE TO THE LIMITED ACCESS TO THE EAST MARSH.  THIS
ALTERNATIVE ALSO DECREASES THE POTENTIAL TO INTRODUCE NEW ENVIRONMENTAL RISKS ASSOCIATED WITH
ANY DISTURBANCE OF SEDIMENTS AND RELEASE OF LEAD TO THE ENVIRONMENT.  EXCAVATION OF SEDIMENTS



PRIOR TO FLOODING THE EAST MARSH WOULD POTENTIALLY RELEASE LEAD TO THE ENVIRONMENT.

THE CAPPING ALTERNATIVE REDUCES DIRECT CONTACT RISK AND SOIL INGESTION RISK; HOWEVER, CONTINUED
MIGRATION OF CONTAMINATED GROUNDWATER EXISTS. CAPPING IS CONSIDERED PROTECTIVE OF HUMAN HEALTH
AND THE ENVIRONMENT THROUGH REDUCTION IN MOBILITY OF CONTAMINANTS.  OFF-SITE EXPOSURE TO
SITE-RELATED CONTAMINANTS WOULD DIMINISH WITH ISOLATION OF THE SOURCE BY REDUCING THE MOBILITY
OF CONTAMINANTS AND THE POTENTIAL OF FUTURE EXPOSURE TO LEACHATE.  BY MINIMIZING WATER
INFILTRATION THROUGH CONTAMINATED SOILS AND ELIMINATING THE POSSIBILITY OF MARSH WATER DISCHARGE
TO SURFACE WATERS THROUGH SURFACE RUN-OFF, CAPPING PROVIDES A MODERATE LEVEL OF PROTECTION TO
THE ENVIRONMENT.  DERMAL CONTACT DURING REMEDIATION SHOULD BE PREVENTED BY APPROPRIATE SAFETY
MEASURES.

THE SEDIMENT REMOVAL AND SOLIDIFICATION ALTERNATIVE WOULD PROVIDE PROTECTION OF HUMAN HEALTH AND
THE ENVIRONMENT BY REDUCING OR CONTROLLING RISK THROUGH TREATMENT.  THE CLEANUP GOAL ESTABLISHED
WOULD EFFECT THE DEGREE OF PROTECTION TO HUMAN AND ENVIRONMENTAL RISK. HOWEVER, SUCH
CONSTRUCTION WITHIN THE WETLAND WOULD DAMAGE THE WETLAND AND RESTORATION OF ITS FUNCTIONAL VALUE
IS NOT GUARANTEED.

7.2  COMPLIANCE WITH ARARS

COMPLIANCE WITH ARARS ADDRESSES WHETHER OR NOT A REMEDY WILL MEET ALL OF THE APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS OF OTHER ENVIRONMENTAL STATUTES AND/OR PROVIDE GROUNDS FOR
INVOKING A WAIVER.

THE PRIMARY ARARS FOR THE GROUNDWATER ARE THE FLORIDA WATER QUALITY STANDARDS FOR GROUNDWATER,
EPA MAXIMUM CONTAMINANT LEVELS (MCL) AND THE PROPOSED MCL GOAL (PMCLG), AND EPA AMBIENT WATER
QUALITY CRITERIA (AWQC) FOR PROTECTION OF HUMAN HEALTH (TABLE 7).

ALSO CONSIDERED AS ARARS FOR GROUNDWATER ARE THE RCRA SUBPART F GROUNDWATER PROTECTION
STANDARDS.  THESE USE BACKGROUND MCLS OR ALTERNATE CONCENTRATION LIMITS (ACLS) AS THE CLEANUP
LEVEL.  THE CRITERIA FOR CHOOSING BETWEEN BACKGROUND MCLS AND ACLS ARE DETAILED IN THE 40 CFR
PART 264.94.  FLORIDA WATER QUALITY STANDARDS FOR GROUNDWATER, MCLS, AND PROPOSED MCLG ARE ALSO
ARARS FOR THE SURFICIAL AQUIFER AT THIS SITE.

PRIMARY SURFACE WATER ARARS (TABLE 8) FOR THIS SITE ARE THE AWQC TO PROTECT AQUATIC LIFE FROM
CHRONIC TOXICITY AND HUMAN CONSUMPTION OF TOXIC FISH AND SHELLFISH AND THE FLORIDA CLASS II
SURFACE WATER STANDARDS.  THE PRIMARY SURFACE WATER ARAR FOR THIS SITE WAS CALCULATED USING THE
SITE'S WATER HARDNESS AND THE AWQC.

ADDITIONAL ARARS, WHICH ARE RELATED TO DISCHARGE OPTIONS, WOULD NEED TO BE MET IF EITHER OF THE
ALTERNATIVES FOR GROUNDWATER TREATMENT WERE CHOSEN.  THESE ARARS INCLUDE THE CLEAN WATER ACT,
WHICH COVERS DISCHARGES TO SURFACE WATER BODIES, AND POTW PRETREATMENT REQUIREMENTS, WHICH COVER
CONTAMINANT LEVELS BEING DISCHARGED TO A POTW.  THE RELEVANT ARARS WILL BE MET BY THE DISCHARGE
OPTION CHOSEN.

THE APPROPRIATE ARARS FOR LEAD ARE BASED ON THE MORE STRINGENT PROTECTION LEVELS.  FOR
GROUNDWATER AND SURFACE WATER THESE ARE THE PROPOSED MCL AND THE AWQC FOR THE PROTECTION OF
AQUATIC LIFE FROM CHRONIC TOXICITY EFFECTS, RESPECTIVELY.

THE CLEAN AIR ACT (CAA) IDENTIFIES AND REGULATES POLLUTANTS THAT COULD BE RELEASED DURING THE
REMEDIAL ACTIVITIES.  THE CAA SECTION 109 OUTLINES THE CRITERIA POLLUTANTS FOR WHICH NATIONAL
AMBIENT AIR QUALITY STANDARDS (NAAQS) HAVE BEEN ESTABLISHED.  CAA SECTION 112 IDENTIFIES  
POLLUTANTS FOR WHICH THERE ARE NO APPLICABLE NAAQS.  THESE SUBSTANCES ARE REGULATED UNDER THE
FEDERAL NATIONAL EMISSION STANDARDS FOR HAZARDOUS POLLUTANTS.  AS AN ARAR THESE STANDARDS WILL



BE COMPLIED WITH DURING ANY EXCAVATION ACTIVITY.

THE FEDERAL OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION ACT (OSHA) WILL BE COMPLIED WITH WHEN
ANY APPLICABLE ACTIVITY IS NECESSARY.  NAAQS AND OSHA ARARS FOR LEAD IN AIR ARE LISTED IN TABLE
8.

EPA HAS DETERMINED THAT RCRA REQUIREMENTS FOR CLOSURE OF THE SURFACE IMPOUNDMENT ARE RELEVANT
AND APPROPRIATE FOR THIS SITE.  ALTERNATIVES 2 THROUGH 6 WILL INCORPORATE RCRA CLOSURE OF THE
SURFACE IMPOUNDMENT IN THE REMEDIAL DESIGN.

THE PRIMARY ARARS FOR THE SOIL ARE THE RCRA SUBTITLE C CLOSURE REQUIREMENTS, STATE REQUIREMENTS,
AND THE TREATABILITY VARIANCE FOR SOIL AND DEBRIS PROPOSED BY 40 CFR 268 LAND DISPOSAL
RESTRICTIONS (LDRS). THE CRITERIA FOR CHOOSING BETWEEN THESE STANDARDS IS SPECIFIC FOR EACH
SITE.  CLEANUP STANDARDS FOR SOILS CONSIDER THE POTENTIAL FOR LEACHATE FORMATION UNDER
ENVIRONMENTAL CONDITIONS WHICH MIGHT CAUSE THE CONCENTRATION OF DISSOLVED CONTAMINANTS IN
GROUNDWATER TO EXCEED 0.015 MG/L, THE PROPOSED ACTION LEVEL FROM THE OFFICE OF DRINKING WATER
AND EPA HEADQUARTERS GUIDANCE (JUNE, 1990).  THESE TARGET SOIL CONCENTRATIONS ARE LISTED IN
TABLE 9.

THE RCRA LDRS PROMULGATED IN THE 1984 HAZARDOUS AND SOLID WASTE AMENDMENTS (HSWA) REQUIRE THAT
RCRA HAZARDOUS WASTES BE TREATED TO BDAT (BEST DEMONSTRATED AVAILABLE TECHNOLOGIES) STANDARDS
PRIOR TO PLACEMENT INTO THE LAND.  EPA HAS PROMULGATED TREATMENT STANDARDS FOR HAZARDOUS WASTES
IN A PHASED APPROACH AND PROMULGATED THE TOXICITY CHARACTERISTIC (TC) RULE ON MARCH 29, 1990. 
THE ON-SITE WASTES EXHIBIT EP TOXICITY AS DEFINED IN 40 CFR 261; HOWEVER, THEY WILL NOW HAVE TO
BE TESTED USING THE TC LEACHING PROCEDURE (TCLP) TO DETERMINE IF THEY WOULD BE CHARACTERIZED AS
A HAZARDOUS WASTE.

EXCAVATION AND TREATMENT IN A SEPARATE UNIT IS CONSIDERED TO BE PLACEMENT UNDER RCRA LDR. 
THEREFORE, LDR WILL BE AN APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENT.  HOWEVER, THE
TREATMENT PROCESS WILL IMMOBILIZE THE METALS TO THE EXTENT THAT THE WASTE WILL NO LONGER BE
HAZARDOUS WASTE AS DEFINED BY RCRA.

THE FOLLOWING ARE THE RCRA ARARS WHICH MAY APPLY TO THIS SITE UNDER 40 CFR PART 264:

       SUBPART F GROUNDWATER PROTECTION;
          "    G CLOSURE AND POST-CLOSURE;
          "    I CONTAINERS;
          "    J TANKS;
          "    K SURFACE IMPOUNDMENTS;
          "    L WASTE PILES;
          "    M LAND TREATMENT;
          "    N LANDFILLS; AND,
          "    X MISCELLANEOUS UNITS.

7.2.1  SOIL, POND, DITCH, AND GROUNDWATER ALTERNATIVES

ALTERNATIVES 2 AND 3 MEET THE ARARS BY CONTAINING OR REMOVING THE CONTAMINATED SOIL WHICH HAS
BEEN FOUND TO EXCEED THE ARARS. CONTAINMENT, ALTERNATIVE 2, WOULD COMPLY WITH LDRS WHEN THE
SOILS MEET TESTING GOALS SUCH AS THE TCLP.  ALTERNATIVE 3 WOULD NEED TO COMPLY WITH CERCLA 121
(D)(3) AND 40 CFR 268 (SUBPART D) REGARDING OFF-SITE DISPOSAL OF HAZARDOUS WASTE THEREBY
ACHIEVING THE CLEANUP LEVELS. ALTERNATIVES 4 AND 5 WOULD TREAT THE SOIL ON-SITE, AND ARE
DESIGNED TO SATISFY ARARS.

ALTERNATIVES 2, 3, 4, AND 5 MEET THE FEDERAL ARARS AND STATE ENVIRONMENTAL LAWS.  GROUNDWATER



TREATMENT AND MONITORING WILL ASSURE COMPLIANCE WITH ALL CLEANUP GOALS.

7.2.2  WETLAND ALTERNATIVES

THE ALTERNATIVES AS THEY ARE DESCRIBED IN THE WETLAND FS ADDENDUM MAY NOT MEET THE THE ARARS;
HOWEVER, A COMPOSITE OF ALTERNATIVES OR A REMEDY CHOSEN FROM VARIOUS COMPONENTS OF ALTERNATIVES
MAY BE MORE LIKELY TO MEET ARARS.  MECHANICAL CONTROLS REQUIRES A WAIVER OF THE FEDERAL AWQC.  
THE CAPPING ALTERNATIVE MEETS ALL ARARS.  THE SEDIMENT REMOVAL ALTERNATIVE MAY REQUIRE A WAIVER
OF THE FEDERAL AWQC DUE TO THE POTENTIAL NEGATIVE ENVIRONMENTAL IMPACT THAT COULD BE CREATED BY
TRYING TO REMEDIATE THE MARSH TO A SELECTED CLEANUP GOAL.

7.3  SHORT-TERM EFFECTIVENESS

SHORT-TERM EFFECTIVENESS ADDRESSES THE PERIOD OF TIME NEEDED TO ACHIEVE PROTECTION, AND ANY
ADVERSE IMPACTS ON HUMAN HEALTH AND THE ENVIRONMENT THAT MAY BE POSED DURING THE CONSTRUCTION
AND IMPLEMENTATION PERIOD, UNTIL CLEANUP GOALS ARE ACHIEVED.

7.3.1  SOILS, POND, DITCH, AND GROUNDWATER

SOIL REMEDIATION FOR ALTERNATIVES 2 AND 3 WOULD BE RATHER QUICK TO IMPLEMENT AND WOULD PROVIDE
IMMEDIATE PROTECTION FROM DIRECT CONTACT WITH SOILS.  IMPLEMENTATION OF SOIL REMEDIATION FOR
ALTERNATIVE 4 WOULD TAKE SOMEWHAT LONGER,  THE METHOD OF SOIL TREATMENT FOR ALTERNATIVE 5 WOULD
PROBABLY TAKE THE LONGEST TIME OF ANY ALTERNATIVE, PERHAPS TWO YEARS OR MORE.  HOWEVER, BOTH
ALTERNATIVES 4 AND 5 WOULD PROVIDE IMMEDIATE PROTECTION UPON COMPLETION.

FOR ALL ALTERNATIVES, SURFACE WATER AND GROUNDWATER REMEDIATION WOULD TAKE AN EXTENDED LENGTH OF
TIME TO ACHIEVE CLEANUP GOALS, PERHAPS FIVE YEARS OR LONGER.  CONSTRUCTION OF THE
COLLECTION/TREATMENT SYSTEM; HOWEVER, COULD BE COMPLETED IN A SHORT PERIOD OF TIME.

THE DEBRIS TREATMENT AND DISPOSAL METHODS ARE QUICK TO IMPLEMENT AND POSE SMALL RISK TO THE
COMMUNITY.  INCINERATING THE DEBRIS MAY CAUSE AN INCOMPLETE COMBUSTION AND OFF-GAS RELEASE. 
HOWEVER, CONTROLS AND MONITORING WOULD BE IMPLEMENTED.

ALL ALTERNATIVES CARRY SOME RISK OF WORKER EXPOSURE TO CONTAMINATED SOILS, WATER AND AIRBORNE
PARTICLES DURING CONSTRUCTION.  HOWEVER, THESE PROBLEMS CAN BE MINIMIZED BY PERSONAL PROTECTION
AND AIR MONITORING. TRUCK SPILLAGE DURING TRANSPORT OF CONTAMINATED MATERIAL ON-SITE OR OFF-SITE
MAY OCCUR IF ALTERNATIVE 3, 4, OR 5 IS IMPLEMENTED. ALTERNATIVE 5 MAY ALSO RELEASE SOME AIR
POLLUTANTS OR STORM WATER RUNOFF PROBLEMS FROM THE LEACHING/SMELTING PROCESS.  MEASURES SUCH AS
AIR POLLUTION CONTROL SYSTEMS ON THE SMELTER PROCESS AND RUNOFF CONTROL WOULD MINIMIZE ANY
ENVIRONMENTAL IMPACTS.

7.3.2  WETLANDS

THE MECHANICAL CONTROLS ALTERNATIVE FOR THE WEST MARSH WOULD IMMEDIATELY INTERRUPT THE SOIL
INGESTION AND DERMAL CONTACT EXPOSURE PATHWAY, AS WELL AS PREVENTING GRAZING BY CATTLE.  THE
LATTER WOULD INTERRUPT THE HUMAN EXPOSURE PATHWAY THROUGH CONSUMPTION OF CONTAMINATED MEAT. THE 
MECHANICAL CONTROLS ALTERNATIVE FOR THE EAST MARSH WOULD ALLOW SEDIMENTS TO REMAIN IN PLACE;
HOWEVER, THE PATHWAY WOULD BE GREATLY REDUCED. MONITORING WOULD DETERMINE WHETHER NATURAL
PROCESSES OF VEGETATION UPTAKE AND BURIAL ACHIEVE A LEVEL OF PROTECTIVENESS OVER THE LONG-TERM. 
THE CAPPING AND SEDIMENT REMOVAL ALTERNATIVES PROVIDE IMMEDIATE PROTECTION FROM EXPOSURE,
DEPENDING ON AMOUNT OF SEDIMENT REMOVED.

MINIMAL RISK IS ASSOCIATED WITH REMEDY CONSTRUCTION FOR EACH ALTERNATIVE; HOWEVER,
SOLIDIFICATION WOULD REQUIRE ADDITIONAL PRECAUTIONARY MEASURES TO ENSURE THE SAFETY OF WORKERS.



7.4  LONG-TERM EFFECTIVENESS

LONG-TERM EFFECTIVENESS AND PERMANENCE REFERS TO THE ABILITY OF A REMEDY TO MAINTAIN RELIABLE
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT OVER TIME, ONCE CLEANUP GOALS HAVE BEEN MET.

7.4.1  SOIL, POND, DITCH, AND GROUNDWATER

CONTAINMENT OF THE SOILS IN ALTERNATIVE 2 CANNOT BE CONSIDERED A PERMANENT SOLUTION.  THERE
EXISTS THE POTENTIAL FOR THE CAP TO FAIL. THIS ALTERNATIVE IS MODERATELY EFFECTIVE AT
ELIMINATING THE POSSIBLE EXPOSURE PATHWAYS AND TRANSPORT MECHANISMS.

OFF-SITE REMOVALS OF THE SOILS TO A LANDFILL AS IN ALTERNATIVE 3 IS A LONG-TERM SOLUTION FOR
THIS SITE; HOWEVER, THIS DOES NOT ADDRESS THE WASTE ITSELF IN A PERMANENT MANNER.  THE LONG-TERM
EFFECTIVENESS OF SOIL FIXATION AS IN ALTERNATIVE 4 WILL BE DEMONSTRATED BY THE TREATABILITY
STUDY.  THE EFFECTIVENESS WILL BE MORE THAN ADEQUATE AS THE PROCESS IS DESIGNED TO DECREASE THE
POSSIBILITY OF THE CONTAMINANTS LEACHING OVER TIME BY IMMOBILIZING THE CONTAMINANTS IN A
PERMANENT MANNER.  THE TREATMENT AND MONITORING OF GROUNDWATER WILL INDICATE ANY DEFICIENCY IN  
THE EFFECTIVENESS OF THE REMEDY.  HEAP LEACHING SOILS, AS REQUIRED BY ALTERNATIVE 5, COULD BE
VERY EFFECTIVE AS A LONG-TERM SOLUTION, AS IT REMOVES CONTAMINANTS FROM THE SOILS AND RECOVERS
THEM FOR FUTURE USE.

THE PROPOSED METHODS FOR TREATMENT OF THE DEBRIS SEPARATED FROM THE SOILS UNIFORMLY ELIMINATE
THE CONTAMINANT SOURCE AND ARE EFFECTIVE IN THE LONG-TERM FOR THE SITE.

ASSUMING THE SOURCE OF GROUNDWATER CONTAMINATION IS REMOVED, ALL OF THE TREATMENT METHODS FOR
SURFACE WATER AND GROUNDWATER WOULD PROVIDE LONG-TERM PROTECTION.

7.4.2  WETLANDS

SEDIMENT REMOVAL AND SOLIDIFICATION PROVIDES THE GREATEST DEGREE OF LONG-TERM ELIMINATION OF
RISK POSED BY CONTAMINANTS AT THE SMC SITE BECAUSE THE CONTAMINANTS ARE PERMANENTLY BOUND.  THE
LOW PERMEABILITY COVER ALTERNATIVE WOULD ALSO PROVIDE LONG-TERM PROTECTION TO PUBLIC HEALTH AND
THE ENVIRONMENT; HOWEVER, THERE IS A VERY SLIGHT CHANCE THAT FLOOD EVENTS MIGHT OCCUR WHICH
COULD COMPROMISE THE INTEGRITY OF THE CAP.  THE CAP'S EFFECTIVENESS WOULD BE EVALUATED THROUGH
LONG-TERM MONITORING.

THE LONG-TERM EFFECTIVENESS OF THE FLOODING ALTERNATIVE WOULD BE EVALUATED THROUGH EXTENSIVE
LONG-TERM CHEMICAL, PHYSICAL AND BIOLOGICAL MONITORING.  THIS ALTERNATIVE IS EXPECTED TO
GRADUALLY DIMINISH THE RISK POSED BY CONTAMINANTS THROUGH NATURAL VEGETATION UPTAKE AND A  
SELF-CLEANING ECOSYSTEM.  LONG-TERM EFFECTS OF WIND DISTURBANCE TO SEDIMENTS ARE ESTIMATED TO BE
MINIMAL AT THIS SITE.  THE FENCE IS A PERMANENT STRUCTURE WITH ROUTINE MAINTENANCE REQUIRED. 
INSTITUTIONAL CONTROLS WILL BE IMPLEMENTED, SUCH AS CONSERVATION EASEMENTS, IN THE WETLANDS TO
INSURE THAT THE AREA REMAINS UNDISTURBED.

7.5  REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME IS THE ANTICIPATED GOAL OF THE REMEDY'S VARIOUS
TREATMENT TECHNOLOGIES.

7.5.1  SOIL, POND, DITCH, AND GROUNDWATER

ALTERNATIVES 4 AND 5 WOULD REDUCE THE MOBILITY, TOXICITY, AND VOLUME OF THE GROUNDWATER
CONTAMINATION BY DECREASING THE SIZE OF THE PLUME AND ELIMINATING THE SOURCE.  ALTERNATIVE 3
ONLY RELOCATES THE SOURCE. ALTERNATIVE 2 DOES NOT INCORPORATE ANY TREATMENT AND DOES NOT MEET



THE GOAL OF TREATMENT.  THE VOLUME OF TREATED SOIL IN ALTERNATIVES 4 AND 5 IS SUCH THAT IT CAN
BE REPLACED INTO THE EXCAVATED PIT; HOWEVER, STABILIZATION WILL INCREASE THE VOLUME BY
APPROXIMATELY 37 PERCENT. MOBILITY IS REDUCED IN ALTERNATIVE 4 THROUGH THE BINDING OF HAZARDOUS 
CONSTITUENTS INTO A SOLID MASS WITH LOW PERMEABILITY THAT RESISTS LEACHING.  ALTERNATIVE 5 CAN
BE USED TO REMOVE THE MOST SOLUBLE PORTION OF THE LEAD, THUS REMOVING THE MOST IMPORTANT
NEGATIVE ENVIRONMENTAL IMPACT ASSOCIATED WITH THIS SITE'S TYPE OF SOIL CONTAMINATION, WHICH IS  
TOXIC METAL MOBILITY.

7.5.2  WETLANDS

THE SEDIMENT REMOVAL AND SOLIDIFICATION WOULD PROVIDE A SIGNIFICANT REDUCTION OF POTENTIAL
TOXICITY THROUGH TREATMENT OF THE CONTAMINATED SEDIMENTS.  THERE WOULD BE A POTENTIAL FOR AN
INCREASE IN THE VOLUME OF WASTE ASSOCIATED WITH SOLIDIFICATION.  THE CAPPING ALTERNATIVE
PROVIDES FOR A REDUCTION OF TOXICITY AND MOBILITY OF THE CONTAMINANTS SINCE THE SEDIMENT WOULD
BE SOLIDIFIED; HOWEVER, VOLUME REDUCTION WOULD ALSO NOT OCCUR WITH THIS ALTERNATIVE.  THESE
ACTIONS WOULD DESTROY THE EXISTING MARSH SYSTEMS AND ITS FUNCTIONS IDENTIFIED IN THE WETLAND
STUDY.

WITH THE CLEANUP OF THE SMC PROCESSING AREA, THE MAGNITUDE OF METAL CONTAMINATION IN EITHER THE
EAST OR WEST MARSH WOULD BE LIMITED TO EXISTING LEVELS, WITH THE EXCEPTION OF THE URBAN RUNOFF
INPUT.  THE POTENTIAL TOXICITY OF THE CONTAMINATED WETLAND SEDIMENTS IS REALIZED MAINLY WHEN THE
SEDIMENTS ARE FOUND IN AN AEROBIC ENVIRONMENT.  DURING THE DRY SEASON AND UNDER DROUGHT
CONDITIONS, THE WETLANDS DRY OUT AND THE NORMALLY REDUCED SURFICIAL SEDIMENTS BECOME OXIDIZED BY
OXYGEN WHICH PROMOTES CHEMICAL MOBILITY OF THE METALS CONTAINED IN THE SEDIMENTS. WITH INCREASED
MOBILITY, THE POTENTIAL FOR TOXIC EFFECTS IS INCREASED.

BY IMPLEMENTING THE FLOODING ALTERNATIVE FOR THE EAST MARSH, THE PERIOD OF WETLAND INUNDATION
AND THE ASSOCIATED REDUCED CONDITION OF ITS SEDIMENTS WOULD BE EXTENDED, THUS FURTHER MINIMIZING
THE POTENTIAL TOXIC EFFECTS OF THE CONTAMINATED SEDIMENTS.  UNDER AN EXTENDED PERIOD OF
INUNDATION, THE SEDIMENTS WOULD REMAIN IN A REDUCED STATE WHICH WOULD PROMOTE THE PRODUCTION OF
SULFIDE AND BENEFIT THE SEQUESTERING EFFECTS ASSOCIATED WITH THE FORMATION OF METALLIC SULFIDE. 
THE EXTENDED PERIOD OF WETLAND INUNDATION WOULD ALSO PROMOTE INCREASED BURIAL OF THE
CONTAMINATED SEDIMENTS.  THE NATURAL ACCUMULATION OF ORGANIC DEBRIS IN THE WETLANDS WOULD BE
ENHANCED DURING THE EXTENDED FLOODED CONDITIONS, BECAUSE THE SURFACE INUNDATION WOULD MINIMIZE
THE CONTACT OF THE ORGANIC PEAT WITH THE ATMOSPHERE.  THIS WOULD PROMOTE PEAT ACCUMULATION
RATHER THAN LOSS VIA OXIDATION EFFECTS.

THE HIGHEST CONCENTRATION OF LEAD IN SEDIMENTS ARE ASSOCIATED WITH THE DREDGE CANAL LOCATED IN
THE EAST MARSH.  BECAUSE OF ITS GREATER DEPTH, THE EXISTING CONTAMINATED SEDIMENTS WILL BE
SUBJECT TO THE CONTINUED EFFECTS OF NATURAL BURIAL.  BOTH ORGANIC AND INORGANIC MATERIAL SUCH AS 
DETRITUS, SILT, AND CLAY PARTICLES WILL NATURALLY ACCUMULATE AS BOTTOM SEDIMENT IN THE DEEPER
CANAL.  SINCE THE SMC WILL CEASE TO BE A SOURCE OF METAL CONTAMINATION, NEWLY SEDIMENTED
MATERIAL WOULD REFLECT NORMAL CHEMICAL CHARACTERISTICS OF THE AREA.

EXTENDED FLOODING AND THE RESULTING NATURAL TREATMENT PROCESS OF THE EAST MARSH WILL REDUCE THE
POTENTIAL TOXICITY OF THE CONTAMINATED WETLAND SEDIMENT AND MAINTAIN THE BENEFICIAL FUNCTIONS OF
THE WETLANDS. THIS ALTERNATIVE, HOWEVER, WOULD NOT REDUCE THE VOLUME OF CONTAMINATED MATERIAL,
BUT INSTEAD IT WOULD PROMOTE ISOLATION OF THE CONTAMINATED MATERIAL.

THE FENCING OF THE WEST MARSH DOES NOT ADDRESS THE CONCERN OF AVAILABLE SEDIMENT TOXICITY;
HOWEVER, BURIAL BY SEASONAL VEGETATION WILL TEND TO PROVIDE A REDUCTION IN THE SEDIMENT METAL
AVAILABILITY IN THE SAME MANNER AS ABOVE AT A SLOWER RATE.

7.6  IMPLEMENTABILITY



IMPLEMENTABILITY IS THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF A REMEDY, INCLUDING THE
AVAILABILITY OF MATERIALS AND SERVICES NEEDED TO IMPLEMENT A PARTICULAR OPTION.

7.6.1  SOIL, POND, DITCH, AND GROUNDWATER

ALL OF THE ALTERNATIVES ARE TECHNICALLY AND ADMINISTRATIVELY FEASIBLE. THEY ALL INVOLVE
TECHNOLOGIES WHICH HAVE BEEN USED  IN THE PAST AND HAVE A DEMONSTRATED PERFORMANCE RECORD.  THE
SERVICES AND MATERIAL REQUIRED FOR EACH ALTERNATIVE ARE EXPECTED TO BE READILY AVAILABLE.  EACH
WOULD REQUIRE OBTAINING ANY NECESSARY PERMITS IF A SURFACE WATER DISCHARGE IS USED.  APPROVAL
AND A DISCHARGE POINT WOULD BE NECESSARY IF THE POTW DISCHARGE IS CHOSEN FOR THESE ALTERNATIVES.

IN ALTERNATIVE 2, CAPPING AND CONSTRUCTION OF SLURRY WALLS REQUIRES THE DEMOLITION OF THE
BUILDING.  ALTERNATIVES 3, 4, AND 5 ALL REQUIRE DEWATERING DURING EXCAVATION OF THE SOILS DUE TO
THE HIGH WATER TABLE AND A LIMITED AREA FOR EQUIPMENT MOBILIZATION.

ALTERNATIVE 4 IS DEPENDENT UPON BENCH SCALE TREATMENT TESTING. ALTERNATIVE 5 WILL REQUIRE
CONSTRUCTION OF A TREATMENT PAD IN A LIMITED AVAILABLE SPACE.

7.6.2  WETLANDS

ALL OF THE ALTERNATIVES ARE TECHNICALLY AND ADMINISTRATIVELY FEASIBLE. THEY ALL INVOLVE
TECHNOLOGIES WHICH ARE STRAIGHTFORWARD AND EASILY IMPLEMENTED.  THE MATERIALS REQUIRED FOR EACH
ALTERNATIVE ARE EASILY OBTAINABLE.  THE EAST MARSH FLOODING ALTERNATIVE IS DEPENDENT UPON
DEVELOPMENT OF A HYDROLOGIC MODEL.  THE COVER ALTERNATIVE REQUIRES STABILIZATION OF SEDIMENTS TO
ENSURE ADEQUATE CAP SUPPORT. SOLIDIFICATION REQUIRES TREATABILITY TESTING.

7.7  COST

COST INCLUDES ESTIMATED CAPITAL AND OPERATION AND MAINTENANCE COSTS, AND ARE NET PRESENT WORTH
COSTS.

7.7.1  SOIL, POND, DITCH, AND GROUNDWATER

EACH ALTERNATIVE DESCRIBED WILL HAVE A RANGE IN COST DEPENDING ON THE GROUNDWATER TREATMENT
ASSOCIATED WITH THE SPECIFIC SOURCE REMEDY WHERE THE LOWEST COST AND THE HIGHEST COST IS
ASSOCIATED WITH ION MEDIA FILTRATION AND MICROFILTRATION OF THE GROUNDWATER, RESPECTIVELY.  ALL  
COSTS DESCRIBED ARE THE TOTAL PRESENT WORTH VALUE.

ALTERNATIVE 2 WITH A RCRA-TYPE CAP HAS A TOTAL PRESENT WORTH COST OF $3,143,000 TO $5,442,000. 
ALTERNATIVE 3, REQUIRING LANDFILL DISPOSAL, HAS A TOTAL PRESENT WORTH COST FROM $16,425,000 TO
$183,999,000.  COSTS FOR ALTERNATIVES 4 AND 5 WILL DEPEND ON TREATMENT OF THE SCREENED BATTERY
DEBRIS FROM THE PROCESSING AREA SOILS.  ALTERNATIVE 4, WHERE THE DEBRIS IS DISPOSED OFF-SITE, IS
FROM $8,469,000 TO $10,766,000. ALTERNATIVE 4, WHERE DEBRIS IS INCINERATED ON-SITE, IS FROM
$6,768,000 TO $9,064,000.  ALTERNATIVE 4, WHERE DEBRIS IS RECYCLED, IS FROM $5,864,000 TO
$8,161,000.  ALTERNATIVE 5, INVOLVING OFF-SITE LEAD RECOVERY WHERE THE DEBRIS IS DISPOSED
OFF-SITE, WOULD RANGE FROM $9,334,000 TO $11,230,000.  ALTERNATIVE 5, WHERE THE DEBRIS IS  
INCINERATED ON-SITE, WOULD RANGE FROM $7,633,000 TO $9,064,000. ALTERNATIVE 5 WHERE THE DEBRIS
IS RECYCLED, WOULD RANGE FROM $6,729,000 TO $8,625,000.  RECYCLING IS THE MOST COST EFFECTIVE
METHOD FOR DEALING WITH THE SOIL-SCREENED DEBRIS FROM EITHER ALTERNATIVE 4 OR 5.

TOTAL PRESENT WORTH COST CALCULATED FOR CAPPING THE SOURCE IS THE MOST ECONOMICAL; HOWEVER, THE
WASTE IS NOT TREATED, ONLY CONTAINED IN THIS REMEDY.  LANDFILL DISPOSAL IS NOT FELT TO OFFER
SIGNIFICANT INCREASES IN PROTECTION TO PUBLIC HEALTH AND THE ENVIRONMENT, SHORT-TERM OR
LONG-TERM EFFECTIVENESS FOR THE EXTRA COST.  CHEMICAL FIXATION IS SLIGHTLY LESS COSTLY THAN HEAP



LEACHING.  A SUMMARY OF THESE COSTS IS PROVIDED IN TABLE 10.

7.7.2  WETLANDS

SEDIMENT REMOVAL AND SOLIDIFICATION IS ESTIMATED TO BE THE MOSTEXPENSIVE REMEDIATION ALTERNATIVE
AT A RANGE OF $2,186,000 TO $11,076,000 FOR BOTH MARSHES AT THE SMC SITE.  THIS RANGE IS
REFLECTIVE OF THE AMOUNT OF SEDIMENT REMOVED, THE DISPOSAL OPTION FOR THE SOLIDIFIED SEDIMENTS
AND THE MITIGATION OPTION FOR DAMAGES TO THE WETLAND.  THE COST FOR THE CAPPING ALTERNATIVE IS
$4,233,000 FOR BOTH MARSHES; HOWEVER, THIS INCLUDES SOLIDIFICATION.  THE COST FOR THE MECHANICAL
CONTROL ALTERNATIVE IS SUBSTANTIALLY LESS THAN EITHER OF THESE ALTERNATIVES.  THE COST OF
FENCING THE WEST MARSH AND FLOODING THE EAST MARSH IS ESTIMATED TO BE A TOTAL OF $888,000.  THE
COST OF ALSO FENCING THE EAST MARSH IS ESTIMATED TO BE $28,000.

#SCA
8.0   STATE AND COMMUNITY ACCEPTANCE

THE STATE OF FLORIDA, AS REPRESENTED BY THE DEPARTMENT OF ENVIRONMENTAL REGULATION (DER), HAS
HAD THE LEAD FOR THE SMC SITE DURING THE RI/FS, AND THEREFORE HAS BEEN ACTIVELY INVOLVED.  BOTH
AGENCIES (DER AND EPA) CONCUR IN THE SELECTION WHICH WILL ADDRESS THE SOURCE OF CONTAMINATION,  
SURFACE WATER, GROUNDWATER, AND THE MARSHES.  LIMITED COMMENTS WERE RECEIVED FROM THE COMMUNITY
REGARDING THE RI/FS STUDY.  BASED ON COMMENTS MADE BY CITIZENS AT THE PUBLIC MEETING HELD ON
AUGUST 30, 1990, AND THOSE RECEIVED DURING THE PUBLIC COMMENT PERIOD, THE COMMUNITY BELIEVES THE
CHEMICAL FIXATION, SURFACE WATER AND GROUNDWATER TREATMENT, AND THE WETLAND MECHANICAL CONTROLS
WILL EFFECTIVELY PROTECT HUMAN HEALTH AND THE ENVIRONMENT.

#SR
9.0  THE SELECTED REMEDY

BASED UPON CONSIDERATION OF THE REQUIREMENTS OF CERCLA, AVAILABLE DATA COLLECTED TO DATE, THE
DETAILED ANALYSIS OF ALTERNATIVES, AND PUBLIC COMMENTS, BOTH EPA AND THE STATE HAVE DETERMINED
THAT ALTERNATIVE 4, OR MORE SPECIFICALLY, ALTERNATIVE 15C OF THE FS FOR THE SOIL, DITCH, POND,  
AND GROUNDWATER AND THE MECHANICAL CONTROL ALTERNATIVE FOR THE WETLANDS ARE THE MOST APPROPRIATE
REMEDIES FOR THE SCHUYLKILL METALS SITE.  THESE ALTERNATIVES INVOLVE:

• EXCAVATION OF CONTAMINATED SOIL AND DEBRIS

• SEPARATING SOILS FROM DEBRIS BY SCREENING

• EXCAVATION OF CONTAMINATED DITCH SEDIMENT

• CHEMICAL FIXATION OF SOIL AND SEDIMENT

• GRINDING AND WASHING OF DEBRIS

• DEBRIS RECYCLING

• GROUNDWATER COLLECTION TRENCHES

• POND-PUMPING GROUNDWATER COLLECTION

• GROUNDWATER CHEMICAL TREATMENT AND FILTRATION

• DISCHARGE OF TREATED WATER TO POTW OR SITE WATERS



• EAST MARSH FLOOD CONTROL MECHANISMS

• EAST AND WEST MARSH FENCING

• EAST AND WEST MARSH PHYSICAL, CHEMICAL, AND BIOLOGICAL MONITORING

• MITIGATION

• OPERATION AND MAINTENANCE

THE EPA AND THE STATE HAVE ALSO INCLUDED IN THE LIST ABOVE ADDITIONAL REQUIREMENTS TO THE
ALTERNATIVES DESCRIBED IN THE FEASIBILITY STUDIES TO ENSURE THE REMEDY IS EFFECTIVE, SUCH AS
MITIGATION AND EAST MARSH FENCING.  BATTERY CASINGS, CHIPS, AND DEBRIS MIXED WITH SOIL WILL BE  
EXCAVATED, SCREENED, WASHED AND MARKED FOR RECYCLING OR CHEMICAL FIXATION.  IT IS ESTIMATED THAT
REMOVAL OF THE CASINGS AND DEBRIS WOULD REQUIRE A MAXIMUM EXCAVATION OF 54,500 CUBIC YARDS (CY),
AS INDICATED BY THE CASINGS AND DEBRIS GENERALLY BEING CONFINED TO LENSES WITHIN THE SOIL.  THE
MAXIMUM VOLUME OF BATTERY CASINGS WHICH MAY BE RECYCLED AT AN EPA APPROVED FACILITY IS
CALCULATED TO BE 18,500 CY.  THE REMAINING 36,000 CY OF CONTAMINATED SOIL WILL BE EXCAVATED AND
TREATED. EXCAVATION FOR BATTERY CASINGS AND DEBRIS WILL BE PERFORMED ON 50 FOOT BY 50 FOOT CELLS
WITH AN ESTIMATED DEPTH OF 3 TO 10 FEET BELOW LAND SURFACE.  DEWATERING TECHNIQUES DURING
EXCAVATION WILL DEPEND ON SITE CONDITIONS AND WILL INCLUDE DIRECT PUMPING, WELL POINTS, OR
DRAINAGE TRENCHES.  THIS COLLECTED WATER IN ADDITION TO WASH WATER FROM THE SEPARATION PROCESS
WILL BE PUMPED TO THE GROUNDWATER TREATMENT SYSTEM.

CONFIRMATORY SAMPLING OF EACH CELL WILL DETERMINE THE EXTENT OF EXCAVATION.  CELLS WITH SOIL
CONCENTRATIONS EXCEEDING THE CLEANUP GOAL OF 500 MG/KG LEAD WILL CONTINUE TO BE EXCAVATED.

THE PERIMETER DITCH WILL BE EXCAVATED TO A DEPTH OF TWO FEET, WHERE THE LEAD ABOVE 500 MG/KG IS
BELIEVED TO BE LOCATED.  CONFIRMATORY SAMPLING WILL DETERMINE THE EXTENT OF EXCAVATION.  THIS IS
EASILY IMPLEMENTED AND MEETS THE PROTECTIVENESS LEVEL FOR POTENTIAL LEACHING TO GROUNDWATER.  
DURING THE REMEDIAL DESIGN THE APPROPRIATE DITCH RECONSTRUCTION WILL BE DETERMINED, CONSIDERING
THE EFFECTS OF OTHER SITE REMEDIAL ACTIVITIES, ESPECIALLY THE WETLANDS.

ALL SEDIMENT IN THE DITCHES TO A DEPTH OF 2 FEET AND SOIL ABOVE 500 MG/KG LEAD WILL BE TREATED
USING CHEMICAL STABILIZATION TO BIND THE HAZARDOUS CONTAMINANTS INTO A SOLID MASS THAT RESISTS
LEACHING. TREATABILITY TESTS PERFORMED ON SITE SOIL HAS DETERMINED THE MOST DESIRABLE MIX TO
MAINTAIN LONG-TERM SOLIDIFICATION AND STABILIZATION. THE RESULTING SOLID MONOLITH WILL BE
REPLACED IN THE EXCAVATION AREA.

GROUNDWATER WILL BE PUMPED FROM THE POND AND THE DEWATERING AREAS TO A SURGE TANK TO EQUALIZE
FLOW RATE PRIOR TO TREATMENT.  IT IS ESTIMATED THAT THE AVERAGE DAILY FLOW TO THE TREATMENT
SYSTEM IS 259,200 GALLONS PER DAY.  THE WATER FROM THE SURGE TANK WILL BE PUMPED TO A BARGE 
ANCHORED IN THE POND AND SCREENED FOR LARGE DEBRIS REMOVAL.  CHEMICALS, CAUSTIC AND FILTER-AID
WILL BE ADDED TO THE INLET TANK ON THE BARGE TO PRECIPITATE THE LEAD.  THE CHEMICAL SLURRY MIX
WILL BE DEWATERED AND SOLIDS WILL BE TREATED WITH THE SITE SOIL.  TREATED WATER WILL BE 
DISCHARGED TO THE LOCAL POTW OR REINTRODUCED TO THE WETLANDS ONSITE. THIS WILL BE DETERMINED
DURING REMEDIAL DESIGN.  TREATED WATER WILL BE MONITORED FOR FLOW, PH AND OTHER REQUIRED PERMIT
PARAMETERS PRIOR TO DISCHARGE TO THE CITY SEWER.

THE PURPOSE OF THIS RESPONSE ACTION IS TO CONTROL RISKS POSED BY DIRECT CONTACT WITH
CONTAMINATED SOILS, GROUNDWATER AND SURFACE WATER AND TO MINIMIZE MIGRATION OF HEAVY METALS TO
GROUNDWATER AND SURFACE WATER. ADDITIONALLY, THIS ACTION WILL PROVIDE A MEASURE OF PROTECTION TO 
AQUATIC AND TERRESTRIAL ORGANISMS LIVING IN AND AROUND THE WETLANDS WHILE STILL PRESERVING THE
INTEGRITY OF THE WETLANDS BY ELIMINATING THE SOURCE OF CONTAMINATION IN THE PROCESSING AREA.



THE PRIMARY CONTAMINANT AT THE SITE, LEAD, HAS BEEN SHOWN TO PRODUCE CHRONIC AND SUBCHRONIC
ADVERSE HEALTH EFFECTS.  CALCULATIONS PERFORMED USING LIKELY ROUTES OF EXPOSURE TO CONTAMINANTS
AT THE SITE HAVE DETERMINED THAT ACCEPTABLE DAILY INTAKES OF LEAD MAY BE EXCEEDED BY PERSONS
FREQUENTING THE SITE IF NO REMEDIAL ACTION IS TAKEN.

SINCE NO FEDERAL OR STATE ARARS EXIST FOR SOIL, THE CLEANUP GOAL FOR THE LEAD IN SOIL WAS
DETERMINED THROUGH SITE-SPECIFIC ANALYSIS.  THIS ANALYSIS INVOLVED THE CALCULATION OF THE
POSSIBLE DAILY INTAKE OF SOILS ASSOCIATED WITH THE SITE BY PERSONS OF THE MOST SENSITIVE AGE
GROUP.
USING A PREVIOUSLY ESTABLISHED ACCEPTABLE DAILY INTAKE OF LEAD FOR THIS AGE GROUP, IT WAS
DETERMINED THAT A LEAD CONCENTRATION OF 538 MG/KG IN SOILS WOULD BE PROTECTIVE OF HEALTH THROUGH
THE DIRECT CONTACT PATHWAYS. BASED ON SITE INVESTIGATIONS (WWC, 1989), IT WAS DETERMINED THAT A 
CLEANUP GOAL OF 505 MG/KG SHOULD PREVENT EXCESSIVE LEACHING OF LEAD FROM SOILS THAT WOULD RESULT
IN GROUNDWATER LEAD CONCENTRATIONS ABOVE 0.05 MG/L.  BASED UPON THESE ANALYSES, THE EPA
DETERMINED THAT 500 MG/KG LEAD IS AN APPROPRIATE CLEANUP LEVEL FOR THIS TARGET GROUND WATER
LEVEL.  THE AMOUNT OF LEAD IN THE LEACHATE MUST NOT EXCEED THE RECENTLY PROPOSED REVISION TO THE
MCL OF 0.015 MG/L.

CONTAMINATED GROUNDWATER AND POND SURFACE WATER AT THE SITE WILL BE COLLECTED AND TREATED TO
ACHIEVE THE ARARS.  THE MOST RECENT EPA GUIDANCE INDICATES A CLEANUP LEVEL OF 0.015 MG/L FOR
LEAD IN GROUNDWATER FOR POTABLE WATER IS PROTECTIVE OF HUMAN HEALTH.  GROUNDWATER EXCEEDING A
LEAD CONCENTRATION OF 0.015 MG/L, OR THE BACKGROUND CONCENTRATION, WHICHEVER CONCENTRATION IS
HIGHEST, WILL BE COLLECTED AND TREATED TO THAT CONCENTRATION.  DURING THE REMEDIAL DESIGN, EPA
WILL SELECT A PROCEDURE FOR STATISTICALLY DETERMINING THE BACKGROUND CONCENTRATION OF THE
CONTAMINANTS.  THE GROUNDWATER TREATMENT SYSTEM WILL TREAT THE WATER TO MEET STANDARDS BASED ON
THE METHODS OF DISPOSAL.  TREATED WATER TO BE DISCHARGED TO THE POTW WILL MEET ALL REQUIREMENTS
SET BY THE POTW.  ANY TREATED WATER DISCHARGED TO THE WETLANDS WILL BE TREATED TO COMPLY WITH 
THE AWQC FOR LEAD AT THIS SITE OF 0.013 MG/L.  THIS WILL BE ADDRESSED FURTHER DURING REMEDIAL
DESIGN.

SHOULD LEAD CONCENTRATIONS DECLINE WITH TREATMENT AND APPROACH ASYMPTOTIC CONCENTRATIONS
FOLLOWING PROLONGED RECOVERY AND TREATMENT, THE AGENCY MAY SEEK AN ARAR WAIVER AND A ROD
AMENDMENT ISSUED. HOWEVER, ANY PERMITTING REQUIREMENTS MUST STILL BE MET FOR SURFACE WATER  
DISCHARGE.

THE TREATMENT METHOD CHOSEN FOR SITE SOILS WILL ELIMINATE THE THREAT TO HEALTH THROUGH DIRECT
CONTACT BY BINDING THE CONTAMINATED MEDIA IN A SOLID MASS.  TREATABILITY STUDIES DEMONSTRATE
THAT LEACHING OF THE MASS BY GROUNDWATER WILL NOT RESULT IN GROUNDWATER CONTAMINATION ABOVE THE 
CLEANUP GOALS.  A GROUNDWATER MONITORING PROGRAM WILL ASSURE THE SATISFACTORY PERFORMANCE OF
THIS TREATMENT METHOD.

THOUGH CONTAMINANTS OTHER THAN LEAD EXIST AT THE SITE, THE CONCENTRATIONS OF THESE CONTAMINANTS
ARE SUCH THAT ONCE EACH MEDIUM IS REMEDIATED TO THE LEAD CLEANUP LEVELS, THESE OTHER
CONTAMINANTS WILL BE REDUCED TO CONCENTRATIONS THAT WILL NOT POSE A HEALTH THREAT.

THE CHARACTERISTICS OF ALTERNATIVE 4 FOR THE SOIL, POND, DITCHES, AND GROUNDWATER THAT ARE
CONSIDERED MOST IMPORTANT ARE THAT IT:

• PROVIDES IMMEDIATE PROTECTION TO HUMAN HEALTH FROM DIRECT CONTACT WITH CONTAMINATED
SOILS UPON COMPLETION OF CONSTRUCTION.

• PROVIDES IMMEDIATE PROTECTION TO HUMAN HEALTH FROM THE POTENTIAL THREATS ASSOCIATED
WITH CONSUMPTION OF GROUNDWATER FROM THE SITE.



• LIMITS MIGRATION OF CONTAMINATED GROUNDWATER OFF-SITE AND CONTROLS MIGRATION OF
CONTAMINANTS INTO THE AQUITARD AND LOWER AQUIFERS.

• PROVIDES A MEASURE OF PROTECTION TO WILDLIFE LIVING IN AND AROUND THE EAST MARSH
WHILE STILL PROTECTING THE WETLANDS  FROM FURTHER DAMAGE.

• PROVIDES FOR MANAGEMENT OF SURFACE WATER QUALITY THROUGH MONITORING OF CONTAMINANT
LEVELS IN THE SURFICIAL AQUIFER AND POSSIBLE SURFACE WATER DISCHARGES.

• CONTRIBUTES TO THE IMPLEMENTATION OF A MORE PERMANENT REMEDY AT THE SITE.

THE RECOMMENDED ALTERNATIVE REQUIRES A CERTAIN DEGREE OF ANNUAL OPERATION AND MAINTENANCE (O&M)
ACTIVITY TO ENSURE THAT GROUNDWATER WILL BE TREATED TO MEET THE CLEANUP LEVELS.  THE DEGREE OF
O&M CANNOT BE DETERMINED UNTIL THE DISCHARGE OPTION IS SELECTED.  AN O&M PLAN WILL NEED TO BE
DEVELOPED DURING THE REMEDIAL DESIGN/REMEDIAL ACTION PHASE. ALL O&M RESPONSIBILITIES WILL BE
COVERED AS SPECIFIED IN SECTION 104(C) OF SARA.

WETLAND CONTAMINATION WILL ALSO BE ADDRESSED IN THE SELECTED REMEDY. THE WEST MARSH IS PARTIALLY
PROTECTED BY THE EXISTING SITE FENCE.  THIS HAS BEEN SUPPLEMENTED BY THE MODIFICATION OF THE
EXISTING FENCE ON THE WESTERN BOUNDARY OF THE MARSH.  THE FENCE EFFECTIVELY KEEPS HUMANS AND  
CATTLE FROM ENTERING THE MARSH.

A FIXED WEIR WILL BE CONSTRUCTED AT THE OUTLET OF THE EAST MARSH TO MAINTAIN PERENNIAL SURFACE
WATER INUNDATION IN THIS MARSH.  THE HEIGHT OF THE WEIR WILL BE DETERMINED DURING REMEDIAL
DESIGN AND WILL BE ENHANCED USING A SUPPORTING BERM NEAR THE OUTLET.  APPROXIMATELY ONE ACRE OF
WETLAND IN THE EAST MARSH WILL BE IMPACTED FROM CONSTRUCTION ACTIVITIES.

THE PERIMETER DITCH MAY BE RELOCATED AFTER SEDIMENT EXCAVATION, IN ORDER TO DIRECT SURFACE WATER
FLOW INTO THE EAST MARSH, FURTHER ENSURING THAT IT REMAIN INUNDATED.  THIS WILL BE INCORPORATED
INTO THE REMEDIAL DESIGN.

MONITORING OF BOTH WETLANDS WILL INCLUDE CHEMICAL AND BIOLOGICAL SAMPLING IN SEDIMENT AND
SURFACE WATER.  THIS WILL BE PERFORMED BIANNUALLY DURING THE WET AND DRY SEASON.  VEGETATION
MONITORING OF HABITAT STRUCTURE WILL DETERMINE IMPACTS FROM LEAD CONCENTRATIONS AND RECLAMATION
OF THE SMC SITE, METAL ACCUMULATION LEVELS OVER TIME, AND PROTECTIVENESS OF THE REMEDY. 
INVERTEBRATE MONITORING WILL AID IN ASSESSING THE REMEDY'S EFFECTIVENESS.  MONITORING WILL
INCLUDE VERTICAL SEDIMENT SAMPLING OF METAL CONCENTRATIONS.  INSTITUTIONAL CONTROLS, SUCH AS
CONSERVATION EASEMENTS, WILL BE IMPLEMENTED.  A PUBLIC HEALTH ASSESSMENT WILL BE CONDUCTED BY
EPA FIVE YEARS AFTER REMEDIAL ACTION IMPLEMENTATION.  FOLLOWING THIS ASSESSMENT, MONITORING
ACTIVITIES WILL BE EVALUATED ON THE BASIS OF THE NEED FOR FURTHER REMEDIAL ACTION OR  
MONITORING.

THE WETLAND IMPACT STUDY CONCLUDED THAT REMOVAL OF THE HAZARDOUS WASTE FROM THE SITE WOULD NO
DOUBT RESULT IN A DIMINISHED SOURCE OF HEAVY METALS TO THE EAST AND WEST MARSH.  IT IS ASSUMED
THAT THE MARSHES RECEIVE THE LEAD CONTAMINATION FROM THE SITE SOIL SOURCE.  ONCE THIS SOURCE IS
REMEDIATED, SEDIMENTS AND SURFACE WATERS OF THE MARSH WOULD THEN BE FLUSHED WITH GROUNDWATER
HAVING SAFE LEVELS FOR THE MARSH.  THIS WILL BE ACCOMPLISHED THROUGH THE REINTRODUCTION OF
TREATED WATER TO THE SURFACE WATERS OF THE EAST MARSH, IN THE EVENT THE WATER IS NOT ENTIRELY  
DISCHARGED TO THE POTW.  PLACEMENT OF TREATED WATER ON THE MARSH WILL ALSO AID IN MAINTAINING
PERENNIAL INUNDATION.

THE STUDY ALSO CONCLUDED THAT A DISRUPTION OF THE ANAEROBIC CHEMISTRY OF THE SEDIMENT WOULD TEND
TO MOBILIZE THE METALS THROUGH OXIDATION PROCESSES.  MINIMAL DISTURBANCE OF THE MARSH WOULD BE
EFFECTIVE IN SEQUESTERING THE METALS IN SEDIMENTS.  MAINTAINING THE SEDIMENTS IN AN ANAEROBIC



STATE BY PROVIDING CONTINUOUS SURFACE WATER INUNDATION WILL ENHANCE THE MARSHES NATURAL TENDENCY
TO BIND THE METALS.  MOBILIZATION OF LEAD COULD BE CAUSED BY THE USE OF HEAVY EARTH MOVING
EQUIPMENT MIXING THE MARSH SEDIMENTS AND FORCING THE CONTAMINANTS DEEPER INTO THE PEAT
SEDIMENTS.  SEDIMENT DREDGING COULD SUSPEND LEAD PARTICULATES THAT ARE BOUND TO THE MARSH
SEDIMENTS AND RELEASE THEM INTO THE WATER COLUMN, THUS ALLOWING LEAD TO POTENTIALLY MIGRATE
OFF-SITE.  THE WETLANDS SERVE AS A CATCHMENT BASIN, TRAPPING AND HOLDING CONTAMINATED SEDIMENTS. 
THE DENSE WETLAND VEGETATION CONTRIBUTE TO THIS ABILITY TO RETAIN SEDIMENTS AND ASSOCIATED
CONTAMINANTS.

LEAD, IRON, AND ALUMINUM CONCENTRATIONS IN THE WEST MARSH SURFACE WATERS EXCEEDED NATIONAL
AMBIENT WATER QUALITY CRITERIA (AWQC) AND IRON AND ALUMINUM CONCENTRATIONS IN THE EAST MARSH
SURFACE WATER EXCEEDED THE FEDERAL AWQC.  THEREFORE, THIS ALTERNATIVE REQUIRES A WAIVER OF THE  
FEDERAL AWQC.  THE WAIVER IS JUSTIFIED BY THE NEGATIVE ENVIRONMENTAL IMPACT THAT COULD BE
CREATED BY TRYING TO REMEDIATE THE ENTIRE AREA OF THE WETLANDS AND POTENTIAL MOBILIZATION OF
LEAD BEYOND THE SITE AREA (CERCLA 121(D)(4)(B)).

FEDERAL EXECUTIVE ORDER 11990, PROTECTION OF WETLANDS, REQUIRES FEDERAL AGENCIES IN CARRYING OUT
THEIR RESPONSIBILITIES TO TAKE ACTION TO MINIMIZE THE DESTRUCTION, LOSS, OR DEGRADATION OF
WETLANDS, AND TO PRESERVE AND ENHANCE THE NATURAL AND BENEFICIAL VALUES OF WETLANDS. SECTION
404(B)(1) OF THE CLEAN WATER ACT ALSO REQUIRES THAT PRACTICABLE STEPS MUST BE TAKEN TO MINIMIZE
ADVERSE IMPACTS TO WETLANDS FROM FILL. IN THE CASE OF THIS ALTERNATIVE, THE CONTAMINATED
SEDIMENTS REMAINING IN THE MARSH WILL NOT ALLOW MAXIMUM BIOLOGICAL PRODUCTIVITY AND DIVERSITY OF
THE WETLAND ECOSYSTEM.  TO MINIMIZE THE EFFECTS OF THIS IMPACT, MITIGATION FOR THE WETLANDS ARE
REQUIRED.  CREATION OF A NEW AREA OF WETLANDS WILL COMPENSATE FOR THE FUNCTIONS LOST OR EFFECTED
IN THE ONSITE WETLAND.  THE SPECIFIC MITIGATION PLAN WILL BE DEVELOPED IN ACCORDANCE WITH THE
EPA REGIONAL MITIGATION GUIDELINES.

#SD
10.0  STATUTORY DETERMINATIONS

UNDER ITS LEGAL AUTHORITIES, EPA'S PRIMARY RESPONSIBILITY AT SUPERFUND SITES IS TO UNDERTAKE
REMEDIAL ACTIONS THAT ACHIEVE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  IN
ADDITION, SECTION 121 OF CERCLA ESTABLISHES SEVERAL OTHER STATUTORY REQUIREMENTS AND
PREFERENCES.  THESE SPECIFY THAT, WHEN COMPLETE, THE SELECTED REMEDIAL ACTION FOR THIS SITE 
MUST COMPLY WITH APPLICABLE OR RELEVANT AND APPROPRIATE ENVIRONMENTAL STANDARDS ESTABLISHED
UNDER FEDERAL AND STATE ENVIRONMENTAL LAWS UNLESS A STATUTORY WAIVER IS JUSTIFIED.  SHOULD ARARS
BE UNATTAINABLE FOR DISCHARGE TO THE MARSH, OR IF THE POTW WILL NOT RECEIVE RECOVERED  
GROUNDWATER AND SURFACE WATER, THEN THE APPROPRIATE PERMITTING WILL BE OBTAINED FOR DISCHARGE TO
SURFACE WATERS.  THE SELECTED REMEDY ALSO MUST BE COST-EFFECTIVE AND UTILIZE PERMANENT SOLUTIONS
AND ALTERNATIVE TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT
PRACTICABLE.  FINALLY, THE STATUTE INCLUDES A PREFERENCE FOR REMEDIES THAT EMPLOY TREATMENT THAT
PERMANENTLY AND SIGNIFICANTLY REDUCE THE VOLUME, TOXICITY, OR MOBILITY OF HAZARDOUS WASTES AS
THEIR PRINCIPAL ELEMENT.  THE FOLLOWING SECTIONS DISCUSS HOW THE SELECTED REMEDY MEETS THESE
STATUTORY REQUIREMENTS.

10.1  PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED REMEDY OF CHEMICAL FIXATION OF THE PROCESSING AREA AND THE DITCH SEDIMENTS IS
PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT BY ELIMINATING THE SOURCE OF CONTAMINATION AND
THE DIRECT THREAT THROUGH DERMAL CONTACT WITH SURFACE SOILS AND DITCH SEDIMENTS. THE COLLECTION  
OF SURFACE WATER AND ULTIMATELY GROUNDWATER IN THE POND AND TRENCHES WILL REDUCE THE RISK OF
CONSUMPTION OF CONTAMINATED GROUNDWATER.  THIS WILL BE ACCOMPLISHED BY PUMPING WATER FROM THE
POND TO INDUCE GROUNDWATER FLOW FROM THE AFFECTED SURFICIAL AQUIFER TO THE POND AREA.



THE ROUTES BY WHICH THE LANDFILL IMPACTS THE WETLAND IS THROUGH SURFACE WATER TRANSPORT AND
GROUNDWATER FLOW.  WATER FLOWS OFF AND THROUGH THE PROCESSING AREA TO THE WETLANDS THUS
PROVIDING A PATHWAY FOR METAL TRANSPORT INTO THE WETLAND.  REMEDIATION OF THE SITE SOIL WILL
LEAD TO GREATLY REDUCED FUTURE METAL LOADING TO THE WETLANDS.  ALSO, BY CHANGING THE WETLAND'S
HYDROPERIOD TO A MORE PERMANENTLY FLOODED MARSH SYSTEM, THE SEDIMENTS BECOME ANAEROBIC.  THE
SULFUR BACTERIA IN THE SEDIMENTS REDUCE SULFATE TO SULFIDE, WHICH REACTS WITH MOST HEAVY METALS
TO FORM A METALLIC SULFIDE. THIS PROCESS CHEMICALLY BINDS AND SEQUESTERS THE METALS IN THE
SEDIMENTS THROUGH A NATURAL ANAEROBIC PROCESS THUS REDUCING CONTAMINANT MOBILITY AND RISK TO THE
ENVIRONMENT.

10.2  ATTAINMENT OF ARARS

THE SELECTED REMEDY REQUIRES A WAIVER OF THE FEDERAL AWQC BECAUSE THE WETLANDS SURFACE WATER
EXCEEDS THE AWQC LEVELS FOR IRON, ALUMINUM, AND LEAD.  THIS WAIVER ONLY APPLIES TO THE PRESENT
CONDITION OF MARSH SURFACE WATER AND NOT ANY TREATED WATERS DISCHARGED TO THE MARSHES.  THE 
WAIVER IS JUSTIFIED BY THE POTENTIAL NEGATIVE ENVIRONMENTAL IMPACT THAT COULD BE CREATED BY
TRYING TO REMEDIATE THE WETLAND SEDIMENTS (CERCLA 121(D)(4)(B)).  IT IS ANTICIPATED THAT THE
FEDERAL AWQC WILL BE MET IN THE LONG-TERM.

THE SELECTED REMEDIES WERE FOUND TO MEET OR EXCEED ALL OF THE FOLLOWING ARARS:

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA):

• 40 CFR PART 265 SUBPART G: CLOSURE AND POST-CLOSURE

• 40 CFR PART 265.228: SURFACE IMPOUNDMENT CLOSURE AND POST-CLOSURE CARE

• 40 CFR PART 265.90: GROUNDWATER MONITORING

• 40 CFR PART 268 LAND BAN: THE RCRA LAND DISPOSAL RESTRICTIONS ("LDR") (40 CFR PART
268) PROMULGATED IN THE 1984 HSWA AMENDMENTS REQUIRE THAT RCRA HAZARDOUS WASTES BE
TREATED TO    BDAT (BEST DEMONSTRATED AVAILABLE TECHNOLOGIES) STANDARDS PRIOR TO
PLACEMENT INTO THE LAND.  THE ON-SITE WASTES ARE CHARACTERIZED AS RCRA WASTES FOR
LEAD, ARSENIC, AND CADMIUM   BECAUSE THEY EXHIBIT EP TOXICITY AS DEFINED IN 40 CFR
PART 261.

EXCAVATION AND TREATMENT IN A SEPARATE UNIT IS CONSIDERED TO BE PLACEMENT UNDER RCRA LDR. 
THEREFORE, LDR IS AN APPLICABLE/OR RELEVANT AND APPROPRIATE REQUIREMENT.  HOWEVER, THE TREATMENT
PROCESS WILL IMMOBILIZE THE METALS TO THE EXTENT THAT THE WASTE WILL NO LONGER BE CLASSIFIED AS
A HAZARDOUS WASTE AS DEFINED BY RCRA.

CLEAN WATER ACT/SAFE DRINKING WATER ACT:

EPA'S DETERMINATION OF APPROPRIATE GROUNDWATER CLEANUP CRITERIA INVOLVED AN EVALUATION OF
CONTAMINANT CONCENTRATIONS RELATIVE TO AVAILABLE HEALTH-BASED STANDARDS.  SUCH LIMITS INCLUDE
THE FOLLOWING:

• MAXIMUM CONCENTRATION LEVELS (MCLS) AND MAXIMUM CONCENTRATION LIMIT GOALS (MCLGS),
AS DEFINED IN THE SAFE DRINKING WATER ACT (SDWA) (40 CFR PART 141 AND 142).

• AMBIENT WATER QUALITY CRITERIA (AWQC) SECTION 204 OF THE CLEAN WATER ACT (CWA) USED
AS PRESCRIBED IN SECTION 121(D)(2)(B)(I) OF CERCLA FOR CONSUMPTION OF DRINKING       
WATER ONLY, OR FOR CONSUMPTION OF AQUATIC ORGANISMS AND DRINKING WATER.



OTHER:

• NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS)

• FLORIDA GROUNDWATER STANDARDS

• FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION - CLASS III SURFACE WATER QUALITY
STANDARDS

• POTW STANDARDS (40 CFR 403.5 AND LOCAL REGULATIONS)

10.3  COST EFFECTIVENESS

EPA AND THE FLORIDA DER BELIEVE THE SELECTED REMEDY IS COST EFFECTIVE WITH AN ESTIMATED TOTAL
WORTH VALUE OF $6,229,500.  THIS COST INCLUDES THE CAPITAL COST OF $4,179,000 AND O & M OF
$1,685,000 FOR THE SOURCE, SURFACE, AND GROUNDWATER TREATMENT AND THE CAPITAL COST OF $188,000
AND O & M OF $137,500 FOR THE WETLAND REMEDIATION.  MITIGATION AND COST OF FENCING THE EAST
MARSH WILL BE DETERMINED DURING REMEDIAL DESIGN.  THIS REMEDY IS EFFECTIVE IN MITIGATING THE
RISK POSED BY THE SOILS IN A REASONABLE AMOUNT OF TIME.  STABILIZATION IS A PROVEN TECHNOLOGY
WHICH WILL ADDRESS THE PRINCIPAL THREAT POSED BY THE LEAD-CONTAMINATED SOIL. THIS TREATMENT WILL
HALT MIGRATION OF THE CONTAMINANTS INTO THE LOWER DRINKING WATER AQUIFER AND THE WETLANDS
ON-SITE.  THE COSTS OF THE SELECTED REMEDY ARE PROPORTIONATE TO THE OVERALL EFFECTIVENESS IT  
AFFORDS, SUCH THAT IT REPRESENTS A REASONABLE VALUE FOR THE MONEY.

10.4  UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR RESOURCE RECOVERY)
      TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE

US EPA AND THE FLORIDA DER HAVE DETERMINED THAT THE SELECTED REMEDY PROVIDES THE BEST BALANCE
AMONG THE NINE EVALUATION CRITERIA FOR THE ALTERNATIVES EVALUATED.  THE REMEDY USES PERMANENT
SOLUTIONS AND TREATMENT TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE. THE SOIL, POND WATER AND
GROUNDWATER REMEDY PROVIDES EFFECTIVE PROTECTION IN THE SHORT- AND LONG-TERM TO POTENTIAL HUMAN
AND ENVIRONMENTAL RECEPTORS, PROTECTS THE AQUIFER FROM CONTAMINATION, IS READILY IMPLEMENTABLE,
IS COST EFFECTIVE AND IS CONSISTENT WITH FUTURE RESPONSE ACTIONS THAT MAY BE UNDERTAKEN AT THE
SITE.

BY ELIMINATING THE SOURCE OF CONTAMINATION, THE EFFECTS ON THE WETLANDS WILL BE SIGNIFICANTLY
DIMINISHED IN THE LONG-TERM.  BY FLOODING THE WETLAND THE TOXICITY AND MOBILITY OF THE
CONTAMINANTS WILL BE SIGNIFICANTLY REDUCED BOTH IN THE SHORT-TERM AND THE LONG-TERM.  THE  
CRITERIA WERE EVALUATED FOR THE WETLANDS WITH THE CONSIDERATION OF THE IMPORTANCE OF THE
FUNCTIONAL VALUE OF WETLANDS, ESPECIALLY IN FLORIDA. THIS REMEDY FOR THE WETLANDS REPRESENTS THE
BEST TRADE-OFF TO MAINTAIN EXISTING WETLANDS WHILE CREATING OR RESTORING ADDITIONAL WETLAND
AREAS. NO NET LOSS OF WETLANDS AT THE SITE WILL BE ACHIEVED.

THE SELECTED REMEDY FOR THE WETLANDS IS MORE EASILY IMPLEMENTED AND SIGNIFICANTLY LESS COSTLY
THAN THE OTHER ALTERNATIVES.  IT ALSO OFFERS SOME SHORT-AND LONG-TERM PROTECTION TO HUMAN HEALTH
AND LONG-TERM PROTECTION TO THE ENVIRONMENT.

10.5  PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

THE STATUTORY PREFERENCE FOR TREATMENT WILL BE MET FOR THE SOIL, POND, AND GROUNDWATER.  THE
PRINCIPAL THREAT FROM THE SCHUYLKILL METALS CORPORATION SITE IS INGESTION OF CONTAMINATED
GROUNDWATER AND INGESTION OR DERMAL ABSORPTION OF METAL CONTAMINATED SOILS.  THE SELECTED REMEDY 
WILL REDUCE THIS RISK THROUGH TREATMENT OF THE SOILS, SURFACE WATER AND GROUNDWATER.  BY
STABILIZING THE METALS-CONTAMINATED SOILS, THE SELECTED REMEDY ADDRESSES A PRINCIPAL THREAT



POSED BY THE SITE THROUGH THE USE OF TREATMENT TECHNOLOGIES.  THEREFORE, THE STATUTORY
PREFERENCE FOR REMEDIES THAT EMPLOY TREATMENT AS A PRINCIPAL ELEMENT IS SATISFIED.

TREATMENT IS IMPRACTICABLE AND WAS NOT THE PREFERENCE FOR THE WETLANDS, SINCE IT IS NOT
APPROPRIATE FOR THESE SENSITIVE, DIMINISHING, WILDLIFE HABITAT AREAS.  EXCAVATION AND TREATMENT
OF THE SEDIMENTS WOULD HAVE GREATLY IMPAIRED THE MARSH'S THRIVING EXISTING ECOLOGICAL ECOSYSTEM. 
IT HAS BEEN DOCUMENTED TO BE A HIGHLY FUNCTIONAL WETLAND, SERVING AS A LOCAL CATCHMENT BASIN FOR
URBAN RUN-OFF.

#DSC
11.0  DOCUMENTATION OF SIGNIFICANT CHANGES

THE PROPOSED PLAN WAS RELEASED FOR PUBLIC COMMENT IN AUGUST, 1990. DURING THE PUBLIC COMMENT
PERIOD, THE STATE OF FLORIDA SUGGESTED THAT THE EAST MARSH BE FENCED TO PREVENT ACCESS AND/OR
DIRECT CONTACT.  THE PROPOSED PLAN ADDRESSED FENCING THE WEST MARSH IN THE PREFERRED
ALTERNATIVE; HOWEVER, THE ROD ADDRESSES FENCING THE EAST MARSH AS WELL. EPA AGREES WITH THE
STATE IN INSTITUTING THIS ADDITIONAL MEASURE OF PROTECTION.  OTHERWISE THE PROPOSED PLAN
IDENTIFIED THE ROD'S SELECTED REMEDY AS THE PREFERRED REMEDY.  THE CAPITAL COST ESTIMATED FOR A
6 FOOT CYCLONE FENCE IS $22,000.  THIS FENCE WOULD EXTEND ALONG THE SOUTH, EAST AND NORTHERN
BOUNDARY OF THE EAST MARSH CONNECTING TO THE EXISTING SITE FENCE ON THE WESTERN SIDE.  O&M COST
IS ESTIMATED TO BE $6,000.  TOTAL PRESENT WORTH COST WOULD THEREFORE BE $28,000.  IMPLEMENTATION
TIME IS APPROXIMATELY 1 - 2 MONTHS.  THE DECISION TO FENCE THIS IMPACTED WETLAND IS CONSIDERED A
LOGICAL OUTGROWTH OF THE INFORMATION IN THE PROPOSED PLAN.

#RS
I. RESPONSIVENESS SUMMARY OVERVIEW

THE US ENVIRONMENTAL PROTECTION AGENCY (EPA) HELD A PUBLIC COMMENT PERIOD FROM AUGUST 17, 1990
THROUGH SEPTEMBER 14, 1990 FOR INTERESTED PARTIES TO COMMENT ON THE REMEDIAL INVESTIGATION/
FEASIBILITY STUDY (RI/FS) REPORT AND THE PROPOSED PLAN PREPARED FOR THE SCHUYLKILL METALS
CORPORATION (SMC) SITE IN PLANT CITY, HILLSBOROUGH COUNTY, FLORIDA.

THE PROPOSED PLAN, WHICH IS INCLUDED AS APPENDIX A OF THIS DOCUMENT, PROVIDES A SUMMARY OF THE
BACKGROUND INFORMATION LEADING UP TO THE PUBLIC COMMENT PERIOD.  SPECIFICALLY, THE PROPOSED PLAN
INCLUDES INFORMATION PERTAINING TO THE HISTORY OF THE SMC SITE, THE SCOPE OF THE PROPOSED
CLEANUP ACTION, THE RISKS PRESENTED BY THE SITE, THE DESCRIPTIONS OF THE REMEDIAL ALTERNATIVES
EVALUATED BY EPA, THE IDENTIFICATION OF EPA'S PREFERRED ALTERNATIVE, THE RATIONALE FOR EPA'S  
PREFERRED ALTERNATIVE, AND THE COMMUNITY'S ROLE IN THE REMEDY SELECTION PROCESS.

EPA HELD A PUBLIC MEETING AT 7:00 PM. ON AUGUST 30, 1990 AT THE PLANT CITY PUBLIC LIBRARY IN
PLANT CITY, FLORIDA TO OUTLINE THE REMEDIAL ALTERNATIVES DESCRIBED IN THE RI/FS REPORT AND TO
PRESENT EPA'S PROPOSED REMEDIAL ALTERNATIVE FOR THE SOIL, SEDIMENT, SURFACE WATER, GROUNDWATER,  
AND MARSH CONTAMINATION.

THE RESPONSIVENESS SUMMARY, REQUIRED BY SUPERFUND POLICY, PROVIDES A SUMMARY OF CITIZEN'S
COMMENTS AND CONCERNS IDENTIFIED AND RECEIVED DURING THE PUBLIC COMMENT PERIOD, AND EPA'S
RESPONSES TO THOSE COMMENTS AND CONCERNS.  ALL COMMENTS RECEIVED BY EPA DURING THE PUBLIC
COMMENT PERIOD WILL BE CONSIDERED IN EPA'S FINAL DECISION FOR SELECTING THE REMEDIAL ALTERNATIVE
FOR ADDRESSING SITE RISKS.

A JUNE 4, 1990 US EPA MEMORANDUM FROM THE OFFICE OF EMERGENCY AND REMEDIAL RESPONSE AND OFFICE
OF WASTE PROGRAMS ENFORCEMENT DETERMINED THAT RESPONSIVENESS SUMMARIES SHOULD REFLECT A GENUINE
ATTEMPT TO COME TO GRIPS WITH CITIZENS' QUESTIONS AND CONCERNS.  THE MEMORANDUM OUTLINED THE
PROCEDURE TO SATISFY THE NEEDS OF THE PUBLIC AND SUGGESTED THAT THE CONCERNS OF THE LOCAL



INDIVIDUALS WHO HAVE IDENTIFIED THEMSELVES AS LIVING IN THE IMMEDIATE VICINITY OF THE SITE BE
ADDRESSED BY PRESENTING THESE CONCERNS IN THE RESPONSIVENESS SUMMARY.  HOWEVER, NO CITIZENS  
IDENTIFIED THEMSELVES AS LIVING IN THE IMMEDIATE VICINITY OF THE SMC SITE.  MOST OF THE
ATTENDEES AT THE PUBLIC MEETING WERE OFFICIALS OR REPRESENTATIVES OF OFFICIALS.  THE TWO COMMENT
LETTERS RECEIVED REGARDING THE PROPOSED PLAN AND RI/FS WERE FROM THE POTENTIALLY RESPONSIBLE
PARTIES AND A LOCAL OFFICIAL.

THIS RESPONSIVENESS SUMMARY IS ORGANIZED INTO SECTIONS AND APPENDICES AS DESCRIBED BELOW:

   I.  RESPONSIVENESS SUMMARY OVERVIEW.  THIS SECTION OUTLINES THE PURPOSES OF THE PUBLIC
       COMMENT PERIOD AND THE RESPONSIVENESS SUMMARY.  IT ALSO REFERENCES THE APPENDED
       BACKGROUND INFORMATION LEADING UP TO THE PUBLIC COMMENT PERIOD.

   II. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS.  THIS SECTION PROVIDES A BRIEF HISTORY
       OF COMMUNITY CONCERNS AND INTERESTS REGARDING THE SMC SITE.

  III. SUMMARY OF MAJOR QUESTIONS AND COMMENTS RECEIVED DURING THE PUBLIC MEETING AND EPA
       RESPONSES TO THESE COMMENTS.  THIS SECTION SUMMARIZES THE ORAL COMMENTS RECEIVED BY EPA
       AT THE AUGUST 30, 1990 PUBLIC MEETING, AND PROVIDES EPA'S RESPONSES TO THESE COMMENTS.

   IV. WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND EPA RESPONSES TO THESE
       COMMENTS.  THIS SECTION CONTAINS THE COMMENTS IN THE TWO LETTERS RECEIVED BY EPA DURING
       THE 4 WEEK PUBLIC COMMENT PERIOD, AS WELL AS EPA'S RESPONSES TO THESE COMMENTS.

   V.  REMAINING REMEDIAL DESIGN/REMEDIAL ACTION (RD/RA) CONCERNS.  THIS SECTION CONTAINS THE
       COMMUNITY'S COMMENTS AND CONCERNS THAT EPA SHOULD BE AWARE OF IN DESIGN AND
       IMPLEMENTATION OF THE WETLAND ALTERNATIVE.

APPENDIX A: THE PROPOSED PLAN FACT SHEET WHICH WAS DISTRIBUTED TO THE PUBLIC PRIOR TO AND DURING
THE PUBLIC MEETING.

APPENDIX B: THE SIGN-IN SHEET FROM THE PUBLIC MEETING HELD ON AUGUST 30, 1990 IN THE PLANT CITY
PUBLIC LIBRARY.

II. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

THE PLANT CITY COMMUNITY HAS BEEN AWARE OF THE CONTAMINATION PROBLEM AT THE SMC SITE FOR SEVERAL
YEARS.  THE COMMUNITY RELATIONS ACTIVITIES WERE COORDINATED BY THE FLORIDA DEPARTMENT OF
ENVIRONMENTAL RESOURCES (FDER) DURING THE RI IFS.  FDER AND EPA CONDUCTED THE FOLLOWING
COMMUNITY RELATIONS ACTIVITIES FOR THE SMC SITE:

DURING THE RI/FS, BACKGROUND INFORMATION ON THE SMC SITE WAS PROVIDED TO CITY AND STATE
OFFICIALS.  OFFICIALS WERE ENCOURAGED TO KEEP THEIR CONSTITUENTS INFORMED ABOUT THE STATUS OF
THE SITE.  EPA AND FDER RESPONDED TO INQUIRIES ABOUT THE SITE FROM STATE AND CITY OFFICIALS AND 
PRIVATE CITIZENS.

A REPOSITORY FOR REPORTS PERTAINING TO THE SITE AT THE PLANT CITY PUBLIC LIBRARY WAS
ESTABLISHED.

A MEETING WITH THE PLANT CITY MANAGER AND PLANT CITY ENGINEER WAS HELD IN JANUARY 1988.

EPA AND FDER VISITED THE SURROUNDING COMMUNITY BY GOING DOOR TO DOOR IN JANUARY, 1988.  CONCERNS
ABOUT THE SITE WERE NOTED; HOWEVER, COMMUNITY INTEREST WAS MINIMAL.



A FACT SHEET WAS DISTRIBUTED TO ANNOUNCE THE COMPLETION AND AVAILABILITY AT THE PLANT CITY
PUBLIC LIBRARY REPOSITORY OF THE RI, AS WELL AS TO INFORM CITIZENS OF AN UPCOMING PUBLIC MEETING
IN FEBRUARY, 1988.

EPA AND FDER HELD A PUBLIC MEETING IN FEBRUARY 1988, TO PRESENT THE RESULTS OF THE RI AND
RESPOND TO COMMUNITY CONCERNS.

A MAILING LIST OF INTERESTED PARTIES WAS COMPILED TO IDENTIFY CITIZENS AND OFFICIALS WHO RECEIVE
INFORMATION SUCH AS SITE FACT SHEETS.

THE FEASIBILITY STUDY (FS) WAS RELEASED FOR PUBLIC REVIEW AND COMMENT IN AUGUST 1989.

A PROPOSED PLAN WAS RELEASED IN AUGUST 1989, TO ANNOUNCE A PUBLIC MEETING AND PREFERRED
ALTERNATIVE FOR REMEDIATION.

THE AUGUST 1989, PUBLIC MEETING WAS POSTPONED UNTIL THE SMC WETLANDS COULD BE STUDIED FURTHER.

A COMMUNITY RELATIONS PLAN, AUGUST 1989, IS PREPARED TO ADDRESS EPA'S AND FDER'S ROLE REGARDING
COMMUNITY ACTIVITIES FOR THE SMC SITE.

PUBLIC COMMENT PERIOD HELD IN AUGUST AND SEPTEMBER, 1989 AND NO COMMENTS ARE RECEIVED.

THE COMMUNITY RELATIONS PLAN AND MAILING LIST WERE UPDATED IN AUGUST 1990.

A PROPOSED PLAN WAS SENT OUT ANNOUNCING THE AUGUST 1990 PUBLIC COMMENT PERIOD AND PUBLIC
MEETING.

A PUBLIC COMMENT PERIOD ON THE RI/FS AND FS WETLAND ADDENDUM IS HELD FROM AUGUST 17, 1990 TO
SEPTEMBER 14, 1990.

A PUBLIC MEETING IS HELD AT THE PLANT CITY PUBLIC LIBRARY ON AUGUST 30, 1990 TO PRESENT EPA'S
PREFERRED ALTERNATIVE FOR THE SMC SITE.

THE SURROUNDING NEIGHBORHOOD OF THE SCHUYLKILL METALS FACILITY WAS SOLICITED IN JANUARY 1988,
FOR THEIR COMMENTS REGARDING THE SITE.  MOST RESIDENTS WERE NOT CONCERNED WITH ANY PROBLEMS FROM
THE SITE.  DURING THE PUBLIC MEETING HELD IN FEBRUARY 1988 TO PRESENT THE RESULTS OF THE 
REMEDIAL INVESTIGATION, NO CONCERNS WERE EXPRESSED BY THE ATTENDEES ABOUT SITE-RELATED PROBLEMS.

AS PART OF EPA'S RESPONSIBILITY AND COMMITMENT TO THE SUPERFUND PROGRAM, THE COMMUNITY HAS BEEN
KEPT INFORMED OF ONGOING ACTIVITIES CONDUCTED AT THE SMC SITE.  EPA HAS ESTABLISHED INFORMATION
REPOSITORIES WHERE RELEVANT SITE DOCUMENTS MAY BE REVIEWED.  DOCUMENTS STORED AT THE PLANT CITY
PUBLIC LIBRARY REPOSITORY INCLUDE THE RI/FS REPORT, THE FS ADDENDUM FOR THE WETLANDS, THE
WETLAND IMPACT STUDY, PROPOSED PLAN FACT SHEET, AND THE PUBLIC MEETING TRANSCRIPT.

III. SUMMARY OF MAJOR QUESTIONS AND COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND EPA'S
     RESPONSES TO THESE COMMENTS

ORAL COMMENTS RAISED DURING THE SCHUYLKILL METALS CORPORATION PUBLIC MEETING ARE SUMMARIZED
BELOW TOGETHER WITH EPA'S RESPONSES TO THESE QUESTIONS AND COMMENTS.

COMMENT: ONE ATTENDEE AT THE PUBLIC MEETING INQUIRED WHETHER CONTAMINANTS HAVE LEFT THE
PREMISES.

RESPONSE: CONTAMINANTS HAVE LEFT THE PREMISES, AS DEFINED BY PROPERTY BOUNDARIES.  LEAD WAS



DETECTED ON MULTIPLE OCCASIONS NORTH OF THE PROPERTY BOUNDARY, WHICH TRANSECTS THE EAST MARSH. 
IN ADDITION, ELEVATED CONCENTRATIONS OF LEAD WERE DETECTED ON TWO SURFACE WATER SAMPLES TAKEN IN
THE DRAINAGE CULVERT, LOCATED NORTH AND SOUTH OF THE RAILROAD.

COMMENT: ONE ATTENDEE INQUIRED AS TO THE DIRECTION OF GROUNDWATER FLOW.

RESPONSE: REGIONALLY, GROUNDWATER IN THE SURFICIAL AQUIFER IS MOVING IN A EASTERLY DIRECTION
REFLECTING THE TOPOGRAPHY.  LOCALLY, IN THE VICINITY OF THE FORMER HOLDING POND, MOVEMENT IS
RADIAL DUE TO GROUNDWATER MOUNDING.

COMMENT: ONE ATTENDEE INQUIRED AS TO WHEN CLEANUP WOULD BEGIN.

RESPONSE: REMEDIAL ACTION IS ANTICIPATED TO BEGIN IN 1991.  SCHUYLKILL METALS CORPORATION HAS
PREPARED INITIAL REMEDIAL DESIGN PLANS.

COMMENT: ONE ATTENDEE EXPRESSED THAT INUNDATION OF THE EAST MARSH MAY NOT BE STRAIGHTFORWARD.

RESPONSE: DURING THE REMEDIAL DESIGN A HYDROLOGIC STUDY WILL BE DEVELOPED TO PERMIT DESIGN OF
THE OVERFLOW WEIR.

COMMENT: ONE ATTENDEE INQUIRED WHETHER HEALTH RISKS EXIST FOR PEOPLE THAT LIVE IN THE VICINITY.

RESPONSE: IT HAS NOT BEEN DETERMINED THAT HUMANS ARE AT RISK, RATHER, THE RISK IS PRIMARILY TO
THE ECOSYSTEM.  RISK TO HUMANS MAY EXIST IN THE FUTURE IF THE SITE IS NOT REMEDIATED; HOWEVER,
THE PROPOSED REMEDY FOR THE ECOSYSTEM SHALL ALSO PROTECT POTENTIAL THREAT TO HUMAN WELFARE.

COMMENT: ONE ATTENDEE INQUIRED AS TO HOW DEEP GROUNDWATER HAS BEEN CONTAMINATED.

RESPONSE: A 50 FOOT THICK CONFINING UNIT, WHICH IS PREDOMINANTLY CLAY SHOULD RETARD DEEPER
MIGRATION OF CONTAMINANTS.  LONG-TERM MONITORING OF THE INTERMEDIATE AQUIFER WILL INSURE THAT
THE POPULATION IS NOT EXPOSED.

COMMENT: ONE ATTENDEE SUGGESTED THAT BY LEAVING THE WETLANDS INTACT, THE AGENCY WOULD, IN FACT,
BE ATTRACTING ORGANISMS TO AN AREA WHERE THEY WOULD BE EXPOSED TO TOXIC LEVELS OF LEAD.

RESPONSE: THE AGENCY RECOGNIZES THAT THERE IS LIKELY TO BE SOME IMPACT TO AQUATIC LIFE AND THAT
THE HABITAT IS GOING TO BE IMPAIRED; HOWEVER, THE VALUE OF THAT HABITAT IS MORE IMPORTANT THAN
THE ANTICIPATED IMPACTS FROM EXPOSURE TO CONTAMINATED SEDIMENTS.  (SEE THE RESPONSE TO THE FINAL
WRITTEN COMMENT ON PAGE 7).

COMMENT: ONE ATTENDEE INQUIRED WHETHER THE ESTIMATED COST OF THE REMEDIAL ACTION COULD
CONCEIVABLY ESCALATE TO THE POINT WHERE IT IS SO EXPENSIVE THAT WORK WOULD HAVE TO STOP.

RESPONSE: THE ESTIMATED $6.2 MILLION COST FOR REMEDIAL ACTION REFLECTS ADJUSTMENT FOR AN
ANTICIPATED RATE OF INFLATION AND FUTURE OPERATION AND MAINTENANCE COST.  THUS, PROVIDED THE
SCOPE OF THE REMEDIAL ACTION DOES NOT CHANGE SIGNIFICANTLY, THE ESTIMATED COST SHOULD NOT
INCREASE SUBSTANTIALLY.

IV. WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND EPA RESPONSES TO THESE
    COMMENTS.

THE WRITTEN COMMENTS FROM THE TWO LETTERS REGARDING THE SMC SITE HAVE BEEN SUMMARIZED BELOW,
TOGETHER WITH EPA'S RESPONSES TO THESE QUESTIONS AND COMMENTS.



COMMENT: ONE COMMENTER NOTED THAT THE PROPOSED REMEDIATION GOAL FOR LEAD IN THE GROUNDWATER
SHOULD BE 50 PPB (BASED ON FLORIDA'S GROUND WATER RULE), AS OPPOSED TO EPA'S CLEANUP GOAL OF 15
PPB.

RESPONSE: CERCLA AND SARA REQUIRE THAT SUPER FUND REMEDIES MUST BE PROTECTIVE OF HUMAN HEALTH
AND THE ENVIRONMENT, AND ALSO SPECIFY THE USE OF STATE REQUIREMENTS AS CLEANUP GOALS ONLY IF
MORE STRINGENT THAN FEDERAL STANDARDS.  LEAD CONCENTRATIONS OF 50 PPB ARE NO LONGER BELIEVED TO
BE PROTECTIVE OF HUMAN HEALTH.  AVAILABLE DATA ON BLOOD LEAD LEVELS IN CHILDREN INDICATE THAT
LEVELS ABOVE 10 MICROGRAMS PER DECILITER (UG/DL) OF BLOOD ARE ASSOCIATED WITH INCREASED RISK OF
POTENTIALLY ADVERSE IMPACTS ON NEUROLOGICAL DEVELOPMENT AND DIVERSE PHYSIOLOGICAL FUNCTIONS.  IN
ADDITION, LEAD LEVELS OF 15 PPB IN DRINKING WATER CORRELATE WELL WITH BLOOD LEAD LEVELS OF 10
UG/L.

IN ADDITION, THE SURFICIAL AQUIFER IN THE VICINITY OF PLANT CITY IS CLASSIFIED AS A CLASS II
AQUIFER.  A WELL SURVEY CONDUCTED DURING THE RI/FS IDENTIFIED 23 WELLS DESCRIBED AS SHALLOW OR
INSTALLED TO A DEPTH OF LESS THAN 25 FEET WITHIN A 0.5 MILE RADIUS OF THE SITE.

BASED ON THE ABOVE, THE OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RECOMMENDS THAT A FINAL
CLEANUP LEVEL OF 15 PPB FOR LEAD IN GROUNDWATER USABLE FOR DRINKING WATER IS PROTECTIVE.

COMMENT: ONE COMMENTER SUGGESTED THAT A TREATABILITY STUDY SHOULD BE UNDERTAKEN TO DETERMINE
WHETHER THE CONTEMPLATED TREATMENT TECHNOLOGY FOR GROUNDWATER WILL RESULT IN ATTAINMENT OF THE
ARAR.

RESPONSE: THE AGENCY RECOGNIZES THE NEED FOR TREATABILITY STUDIES IN ORDER TO IDENTIFY THE
SPECIFIC TECHNOLOGY REQUIRED FOR ATTAINMENT OF THE GROUNDWATER ARAR.  IT IS ANTICIPATED THAT
THIS SHALL BE UNDERTAKEN AS PART OF THE REMEDIAL DESIGN.

COMMENT: ONE COMMENTER WAS CONCERNED THAT THE CONSENT DECREE SHOULD CONTAIN A MECHANISM FOR A
STATISTICAL EVALUATION OF MONITORING DATA DURING THE PUMP AND TREAT OPERATION.  SUCH AN
EVALUATION WOULD IDENTIFY POTENTIAL RESIDUAL CONCENTRATIONS OF LEAD ABOVE 15 PPB,
NOTWITHSTANDING EXTENDED GROUNDWATER WITHDRAWAL.

RESPONSE: SHOULD GROUNDWATER CONCENTRATIONS REACH ASYMPTOTIC CONCENTRATIONS ABOVE THE 15 PPB
CLEANUP GOAL, IT MAY BE NECESSARY TO AMEND THE ROD AND WAIVE CERTAIN GROUNDWATER REQUIREMENTS. 
THE PROTOCOL FOR DETERMINING WHEN THESE LEVELS ARE REACHED SHALL BE DETERMINED DURING THE
REMEDIAL DESIGN.

COMMENT: ONE COMMENTER INQUIRED WHETHER SUFFICIENT MONITORING OF SOIL, SEDIMENT, SURFACE WATER
OR GROUNDWATER HAD BEEN PERFORMED TO DETERMINE WHETHER MIGRATION HAD OCCURRED OFF-SITE.

RESPONSE: SOIL CONTAMINATION OCCURRED AS A RESULT OF ON-SITE BURIAL OF BATTERY CASING MATERIAL. 
SUBSURFACE BORINGS CONDUCTED DURING THE REMEDIAL INVESTIGATION DETERMINED THE HORIZONTAL, AND TO
A LESSER EXTENT, THE VERTICAL EXTENT OF SOIL CONTAMINATION.  TWO SEDIMENT SAMPLES WERE TAKEN AT
OFF-SITE LOCATIONS DURING THE REMEDIAL INVESTIGATION. THESE WERE FOUND TO BE AT BACKGROUND
LEVELS AND CONSIDERABLY BELOW THOSE CONCENTRATIONS FOUND IN THE MARSHES AND DITCH.  SURFACE
WATER SAMPLES WERE ALSO TAKEN AT TWO OFF-SITE LOCATIONS DURING THE REMEDIAL INVESTIGATION.  IN
BOTH INSTANCES, LEAD CONCENTRATIONS WERE FOUND AT ELEVATED CONCENTRATIONS.

ONE OFF-SITE TEMPORARY MONITORING WELL WAS SAMPLED DURING THE REMEDIAL INVESTIGATION.  LEAD
CONCENTRATION IN THIS WELL WAS FOUND TO BE 0.03 MG/L.  APPROXIMATELY 23 SHALLOW DOMESTIC WELLS
WERE IDENTIFIED DURING THE RI, LOCATED WITHIN A 0.5 MILE RADIUS OF THE SITE.  THESE WELLS HAVE  
NOT BEEN SAMPLED AS PART OF THE RI.  CURRENTLY, THE EPA IS EVALUATING COUNTY WELL RECORDS FOR
GROUNDWATER HEAVY METAL CONCENTRATIONS IN THE SITE VICINITY, INCLUDING DOWNGRADIENT LOCATIONS. 



ADDITIONAL NECESSARY OFFSITE SAMPLING WILL BE ADDRESSED DURING REMEDIAL DESIGN.

COMMENT: ONE COMMENTER NOTED THAT THE PRECISE NUMERICAL VALUE OF THE FEDERAL AMBIENT WATER
QUALITY CRITERION (AWQC) FOR LEAD FOR THE EAST MARSH SHOULD BE DEPENDENT UPON THE HARDNESS OF
THE WATER IN THE MARSH SYSTEM.

RESPONSE: EPA AGREES WITH THIS COMMENT.  THE AWQC AS IT IS ADJUSTED FOR WATER HARDNESS WILL BE
THE CLEANUP GOAL FOR TREATED WATERS DISCHARGED TO THE EAST MARSH.  THE NUMERICAL VALUE
ESTABLISHED BY EPA HAS CALCULATED THE SITE'S SPECIFIC WATER HARDNESS INTO ITS DETERMINATION OF
THE CLEANUP GOAL FOR THE EAST MARSH SURFACE WATER.

COMMENT: ONE COMMENTER SUGGESTED THE PROCEDURE TO DEFINE THE EXTENT OF FUNCTIONAL LOSS TO THE
WETLANDS AND THE AMOUNT OF MITIGATION FOR SUCH LOSS BE OUTLINED IN THE CONSENT DECREE FOR THE
REMEDIAL DESIGN AND REMEDIAL ACTION.

RESPONSE: WE AGREE THAT THE CONSENT DECREE SHOULD CONTAIN A PROVISION DEFINING THE EXTENT OF
MITIGATION REQUIRED TO COMPENSATE FOR ADVERSE IMPACTS OBSERVED AS A RESULT OF SITE-SPECIFIC
CONTAMINATION OF THE WETLANDS.  THESE IMPACTS ARE NOT BASED UPON ASSUMED FUNCTIONAL LOSSES, BUT
ARE BASED UPON OBSERVED TOXIC EFFECTS, BIOACCUMULATION IN FISH TISSUES AND VIOLATIONS OF AMBIENT
WATER QUALITY CRITERIA (AWQC) FOR THE PROTECTION OF AQUATIC LIFE.  THESE OBSERVED IMPACTS AND
EFFECTS CLEARLY INDICATE THAT THE ABILITY OF AQUATIC ORGANISMS TO FULLY UTILIZE THESE WETLANDS
AS HABITAT IS IMPAIRED BY TOXICITY ASSOCIATED WITH SITE-SPECIFIC CONTAMINATION, MAINLY LEAD.

MITIGATION, AT A MINIMUM, SHOULD CONSIST OF A ONE-FOR-ONE REPLACEMENT OF IMPACTED AND/OR
IMPAIRED AREAS WITH UNCONTAMINATED (AND THEREFORE PRESUMABLY FULLY FUNCTIONAL) WETLAND AREAS. 
THIS RECOMMENDATION IS BASED UPON AN APPROACH TO WETLANDS PROTECTION THAT RECOGNIZES THE VALUE
OF HABITAT FOR AQUATIC AND WETLANDS SPECIES IN ADDITION TO THE VALUE OF PREVENTING UNACCEPTABLE
LEVELS OF ADVERSE IMPACTS ASSOCIATED WITH EXPOSURE OF WILDLIFE SPECIES TO TOXIC CONTAMINANTS. 
ONE PRINCIPLE THAT SHOULD BE KEPT IN MIND IS THAT, IN THE ASSESSMENT OF EXPOSURE TO TOXICS, THE
CONCEPT OF PROTECTING INDIVIDUALS OF A GIVEN SPECIES IS APPLICABLE ONLY TO HUMANS (AND PERHAPS
TO SMALL LOCAL POPULATIONS OF THREATENED OR ENDANGERED SPECIES).  IN ASSESSING EXPOSURE TO OTHER
SPECIES, THE OVERALL GUIDING PRINCIPLE IS TO MAINTAIN A BREEDING POPULATION OF SUFFICIENT SIZE
SUCH THAT THE SPECIES, RATHER THAN INDIVIDUAL MEMBERS OF THAT SPECIES, IS NOT THREATENED OR
ENDANGERED.  BY LEAVING SOME CONTAMINATION IN PLACE AT THE EXISTING MARSHES AT THE SITE, AQUATIC
AND WETLANDS SPECIES WILL BE EXPOSED TO TOXIC EFFECTS, REDUCING THE ABILITY OF THAT
SUB-POPULATION TO FULLY UTILIZE THAT IMPACTED HABITAT.  BY PROVIDING MITIGATION IN THE FORM OF
RESTORED OR RECONSTRUCTED WETLANDS, HOWEVER, A HABITAT IS PROVIDED THAT CAN BE UTILIZED TO THE
MAXIMUM EXTENT POSSIBLE, IN ADDITION TO THE REMAINING IMPAIRED WETLANDS WHICH NOW EXIST.  THIS
INSURES THAT THE SPECIES POPULATIONS IN THE AREA DO NOT EXPERIENCE ANY LOSS OF FULLY FUNCTIONAL
HABITAT, PROTECTING THE LONG TERM VIABILITY OF THOSE SPECIES.

V. REMAINING REMEDIAL DESIGN/REMEDIAL ACTION (RD/RA) CONCERNS.

PUBLIC COMMENTS AND CONCERNS THAT EPA SHOULD BE AWARE OF DURING DESIGN AND IMPLEMENTATION OF THE
WETLAND ALTERNATIVE WILL BE ADDRESSED IN THE REMEDIAL DESIGN.  REMEDIAL DESIGN DOCUMENTS (I.E. 
REMEDIAL DESIGN WORK PLAN, REMEDIAL DESIGN REPORTS) WILL BE AVAILABLE IN THE PUBLIC REPOSITORY
IN A TIMELY MANNER TO APPRAISE THE COMMUNITY OF PROJECT PROGRESS.  THE COMMUNITY WILL BE MADE
AWARE OF ANY MAJOR CHANGES TO THE REMEDY MADE DURING PROJECT DESIGN.
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                                    TABLE 3

                      CALCULATION OF CHRONIC HAZARD INDEX

   EXPOSURE POINT:    ON-SITE SURFICIAL AQUIFER

   CHEMICAL               CDI (1)           AIC (2)           CDI:  AIC
   CHROMIUM               9.4E(-03)         5.0E(-03)             GT 1.0
   LEAD                   4.8E(-03)         1.4E(-03)             GT 1.0

   (1) CDI - CHRONIC DAILY INTAKE
   (2) CALCULATED VALUES FROM TABLE 7.12
       AIC - ACCEPTABLE INTAKE FOR CHRONIC EXPOSURE

                                    TABLE 7

             APPLICABLE AND RELEVANT AND APPROPRIATE REQUIREMENTS
                                  GROUNDWATER
                                     (MG/L)

                                                    EPA WQC FOR
                                                    PROTECTION OF HUMAN
                                            EPA     HEALTH: THRESHOLD
                                          PROPOSED  TOXICITY PROTECTION
                  FLORIDA       EPA        ACTION   (INGESTION OF
   INDICATOR   WATER QUALITY    MCL        LEVEL*   DRINKING WATER ONLY)
   CHEMICAL      STANDARDS

   LEAD             0.05        0.05       0.015           -
   CHROMIUM
       (+3)          -           -           -             179
       (+6)         0.05         -           -            0.05
       (TOTAL)       -          0.05         -             -
   ANTIMONY          -           -           -            0.146
   SODIUM           160          -           -             -

   NOTE:
       - MCL:  MAXIMUM CONTAMINANT LEVEL
       - MCLG: MAXIMUM CONTAMINANT LEVEL GOAL
       - WCQ:  WATER QUALITY CRITERIA
       -  * EPA OFFICE OF DRINKING WATER AND HEADQUARTERS GUIDANCE



                                    TABLE 8

             APPLICABLE AND RELEVANT AND APPROPRIATE REQUIREMENTS
                                 SURFACE WATER

   FLORIDA WATER QUALITY   EPA WQC FOR PROTECTION   EPA WQC FOR PROTECTION
   STANDARD FOR CLASS III  OF AQUATIC LIFE FOR      OF HUMAN HEALTH
   SURFACE WATER           FRESHWATER CHRONIC       (INGESTION OF AQUATIC
                           CRITERIA (ADJUST FOR         ORGANISMS ONLY)
                           WATER HARDNESS)

   LEAD          0.03            0.013                        -
   ANTIMONY       -                -                          45

                                      AIR

                                                    LEAD CONCENTRATION

   NATIONAL AMBIENT AIR QUALITY STANDARD
                 (NAAQS)                                 1.5 UG/M(3)
   FEDERAL OCCUPATIONAL SAFETY AND HEALTH
       ADMINISTRATION ACT (OSHA)                          50 UG/M(3)

   NOTE:
       - MCL:  MAXIMUM CONTAMINANT LEVEL
       - MCLG: MAXIMUM CONTAMINANT LEVEL GOAL
       - WCQ:  WATER QUALITY CRITERIA
       - POTW: PUBLICLY OWNED TREATMENT WORKS

                                    TABLE 9

                                 CLEANUP GOALS
                                     SOIL

            EPA TOXICITY *      TOXIC CHARACTERISTIC
          REGULATORY LEVEL         REGULATORY LEVEL   TARGET CONCENTRATION
                 MG/L                     MG/L                MG/KG

   LEAD           5                       5.0                  500
   CADMIUM       1.0                      1.0                  1.0

      *: DEFINITION OF HAZARDOUS WASTE (40 CFR PART 261.24(B))



                                   TABLE 10
                           TOTAL PRESENT WORTH COSTS
                       FOR REMEDIAL ACTION ALTERNATIVES

   ALTERNATIVE        DESCRIPTION                 TOTAL PRESENT WORTH COST

       1              NO ACTION                           $ 557,000
       2              RCRA CAP                  $  3,143,000 - $  5,442,000
       3              LANDFILL DISPOSAL         $ 16,425,000 - $ 18,400,000
       4              SOLIDIFICATION
            A. DEBRIS: OFF-SITE DISPOSAL        $  8,469,000 - $ 10,766,000
            B. DEBRIS: ON-SITE INCINERATION     $  6,768,000 - $  9,064,000
            C. DEBRIS: RECYCLED                 $  5,864,000 - $  8,161,000
       5              HEAPLEACHING
            A. DEBRIS: OFF-SITE DISPOSAL        $  9,334,000 - $ 11,230,000
            B. DEBRIS: ON-SITE INCINERATION     $  7,633,000 - $  9,064,000
            C. DEBRIS: RECYCLED                 $  6,729,000 - $  8,625,000


